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PREFACE 

In the valley of the Scholiarie creek the earliest systematic 
study of the paleozoic rocks of this State and the first successful 
attempt to classify the strata according to their fossils were 
made. While Amos Eaton was endeavoring to work out the order 
of the strata, chiefly from their rock characters in the region ad- 
joining the Erie canal, the John Gebhards, father and son, were 
collecting fossils in the Schoharie valley and dividing the rock 
masses according to differences and similarities in these organic 
remains. 

When the geological survey was orgsinized in 183G, Lieutenant 
Mather, charged with the work in the first geological district 
which included Schoharie, sought the assistance of John Geb- 
hard jr, who thus had the opportunity to verify and complete his 
classification. 

The region is classic to the student of geology. In the brave 
days when Professor Eaton lectured on geology- to the Legislature 
of New York and Governor Dewitt Clinton collected fossils in the 
leisure of his executive duties, the rocks of Schoharie were a 
source of stimulus and inspiration which have produced fine re- 
sults in the history of this science. 

Yet in all its history there has not been a geologic map of the 
region prepared except on an insignificant scale and no adequate 
account of its formations and structure have heretofore been 
given. It is to meet this condition, to provide students of geology 
and paleontology with a suitable map and guide to this attractive 
region that I have asked Professor Grabau to prepare the work 
that follows. 

The Schoharie valley presents a geologic section almost un- 
equaled in this State for its completeness. It begins low in the 
series with the last stages of the Lower Siluric (Lorraine) and 
runs high into the base of the Upper Devonic; its localities are 
compactly assembled and easily accessible. The valley is beau- 
tiful, fertile, hospitable and well supplied with the conveniences 
of living. The spot is ideal for the pursuit of an intimate ac- 
quaintance with a very considerable and tj^pical representation of 
Xew York geology. 

It is l)elieved that this work will aid and stimulate students, 
clarify the geologic problems which the region pi*esents and, as 
it is the outcome of a careful resurvey of the region, advance our 
knowledge. 

John M. Clarke 



f^tate Oeologist 



January 1905 
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GUIDE TO THE GEOLOGY AND PALEONTOLOGY 

OF THE 

SCHOHARIE VALLEY IN EASTERN NEW YORK 

BY 

A. W. GRABAU 
INTRODUCTION 

The village of Schoharie has long been famous for the fine 
stratigraphic sections which are exposed in its vicinity. The 
labors of Gebhard, Mather, Hall, Stevenson, Prosser, Darton and 
others have outlined the general succession of the strata and 
their relation to those of other portions of the State. Recently 
a careful study of the Coralline or Cobleskill limestone of the 
Schoharie region has been made by Mr C. A. Hartnagel, the 
results of which are given under the description of that form- 
ation in a succeeding chapter. 

From the accessibility of the Schoharie valley and from the 
ease with which most of the formations can be studied in that 
vicinity, the region has .always attracted students and teachers 
of geolog>^ and paleontology', and has indeed become one of the 
districts, a visit to which forms part of a geologic education. 
For this reason it has been felt that a comprehensive description 
of the geology of this region with special reference to the needs 
of the student was desirable. In order that this description 
might be of more general usefulness, even to those who have not 
been trained in geologic work, it has been deemed advisable to 
discuss principles freely, specially where these principles are well 
illustrated by local features. It may be said that some of the prin- 
ciples which have a vital bearing on the geologic history of the 
Schoharie region have not yet found their way into our current 
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textbooks, though they form the basis of much of the geologic 
work of the day. For this reason it is believed that a somewhat 
extensive discussion of them will be welcomed not only by the 
lay reader, but also by the student of geology. 

Various lists of the fossils characterizing the successive 
llelderbergian divisions have been published, notably for 
Countryman lull near New Salem, for Becraft mountain, for the 
region about Rondout and for the Port Jervis region. It has 
not been deemed necessary to describe all the fossils found in the 
Helderberg or higher strata of the Schoharie region, because in 
the descriptions of these fossils in the volumes of the Palaeotu- 
tology of Xetc York, account is taken of the si)ecies from Scho- 
harie. A brief mention together with notation of the essential 
characters of the more imi>ortant spcH:ies of each formation, was 
considered sufficient, specially as the illustrations accompanying 
this notice will in most cases suffice for purposes of identiflca- 
tion. In chapter 7, lists are given of the species recorded from 
the Schoharie district. 

The detailed sections of Chapters 5 and 6, together with the dis- 
cussion of the u]»permost Siluric fauna, are addressed to the 
student of the Paleozoic formations, but the other chapters are 
primarily intended as a popular exi>osition of the geology of the 
Schoharie district. 

Schoharie is reached from Albany, Schenectady or Bingham- 
ton by the Dehiware and Hudson Kailroad, which connects with 
the Schoharie Valley Kailroad at Schoharie Junction. The town 
is situated on the east bank of the Schoharie river, on its flood 
plain, though low terraces of morainal material are found within 
its limits. On one of these morainal terraces is situated the 
old Ix>wer Fort of the Schoharie valley, which played a not unim- 
portant role in the early wars of the colony. Behind the town 
on the »loi>es of East hill is a terrace formed by the Coeymans 
limestone, with the Manlius beds at the base. Lasell park, 
reached most easily by a path through the cemetery behind the 
courthouse, forms a portion of this terrace, and fiH)m it one has 
a comprehensive view of the valley and the hills fringing it on 
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GEOLOGY AND PALEONTOLOGY OF THE SCHOHARIE VALLEY 79 

the west. Directly opposite is West hill, or Terrace mountaiu, 
80 called from the fine terracing due to alternate hard and soft 
strata. The red barn of Mr George Acker forms a prominent 
landmark on the second terrac*e near the center of the hill. This 
is one of the best stratigraphic points of the region, and there- 
fore deserves to l\e located at the outset [see pl.l]. Next south 
of West hill is Dann's hill, also terraced, but to a less pronounced 
degree than West hill. The terraces of the latter may be traced 
on J)ann'8 hill, where they gradually descend southward, till 
a short distance beyond Gebhard bridge which crosses the Scho- 
harie near the southern end of Dann's hill, the first of the ter- 
races has reached valley bottom and passes below it. The 
summit of Dann's hill is composed of the soft Marcellus shales 
and hence is rounded, while that of Wcvst hill is flat, being formed 
by a resistant limestone (Onondaga). 

Next south of Dann^s hill is a long and rather rugged ridge 
terminating on the north in a prominent knob. This is Sunset 
hill and its summit is composed of the harder sandy shales of 
the lower Ilamiltou [pi. 2]. Beyond this is South hill, still 
more rugged and best seen from the streets of Schoharie, where 
it closes in the view on the south. This hill is almost entirely 
composed of the arenaceous Hamilton shales and flags and its 
steep slopes and occasional cliffs are due to the resistant char- 
acter of the rock from which it is worn. The southern end of 
this hill terminates in Vrooman's Nose, a particularly distinct 
knob which faces southward with a precipitous cliff of Hamilton 
sandstones. 

A view up the Schoharie valley from near Gebhard bridge on 
Fair street shows another and higher hill beyond Middleburg. 
This hill, known as Moheganter hill, closes in the Schoharie 
valley on the south, where this valley turns abruptly to the 
west, and its summit, 1500 feet above the valley bottom, forms a 
magnificent viewpoint. It may be ascended by a road which 
branches off from the valley road east of the river, about three 
miles southwest of Middleburg, at the schoolhouse of District 
no. 11. The upper part of the hill is formed by the Oneonta 
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formation, outcrops of which, and of the Sherburne and Hamil- 
ton formations, are common on this hill. 

The physical geography of the Schoharie valley has been well 
described by Prof. Arnold Guyot (1880) in the following words: 

The main Schoharie creek originates at the foot of the Scho- 
harie peaks, near the head of the Plaaterkill clove, from which 
it is hardly separated by a slight swell in the swampy valley 
bottom. It follows closely the foot of the central chain and 
receives just below Tannersville its first affluent, also coming 
from swampy meadows near Haines's falls, at the head of the 
Kaaterskill clove; these two head sti^eams embracing the chain 
of the High Peak. The creek, keeping the direction of the cen- 
tral chain to the west-northwest, flows through Hunter village, 
1009 feet, to Lexington, 1320 feet, where it turns with the chain 
to the northwest, to the mouth of the Beaverkill creek, beyond 
Prattsville, 1164 feet. 

Here it leaves the central chain, and, running almost due 
north to the confluent' of the Manorkill, it enters the mass of the 
northwestern plateaus, cutting from Gilboa 1033 feet, to Middle- 
burg 640 feet, a deep and narrow valley, the bottom of which 
is from 1000 to 1300 feet below the general level of the country 
it traverses, while the occasional flat bottoms in it at Blenheim, 
Breakabeen, Fultonham and Middleburg, rarely attain more 
than half a mile in width. Its course from Blenheim through 
Middleburg, Schoharie and Central Bridge, where it received the 
Cobleskill creek, is alternately to north-northeast and north. 
From this place, instead of following the biH)ad valley through 
which runs the Albany and Susquehanna Railroad [Delaware & 
Hudson R.R.]* ii leaves it and cutting its way at right angles 
through the high hills Avhich border the Mohawk it finally enters 
that river near Fort Hunter, after a course of over 76 miles. 

All the main tributaries of the Schoharie creek in the moun- 
tain region, the Eastkill, the Bataviakill, the Manorkill, come 
from the northeast border chain and flow almost due west to 
the central chain, on the opposite side, where they enter the main 
creek; the Eastkill, thr(^ miles above Lexington, the Bataviakill 
just above Prattsville, the Manorkill at Gilboa. Like most 
valleys of erosion they offer, in their upper and middle course, 
a succession of flat and open basins from which they fall through 
narrows, in rapids and cascades, into the valley of the main 
creek. The left affluents from the central chain, the Westkill, 
Little Westkill, and the Beaverkill, are all inconsiderable in 
length and volume. In the region of the plateaus another West- 
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kill, on the west at Blenheim, and the Keyserskill on the east, 
at Breakabeen, are hardly more than mere torrents. 

The contrast of the broad open valleys between the mountain 
chains above described and the narrow and deep cut of the 
Schoharie creek when passing through the plateau region is a 
feature to be noted. 

This drainage which sends the waters of the Catskills all the 
way around to the Mohawk to come back by the Hudson after 
a course of 175 miles, to within 10 miles of their starting point, 
is certainly remarkable, and betokens a very peculiar physical 
structure. This is made more striking by the fact that on both 
sides of these highlands the waters of the valleys of the Catskill 
and Esopus creeks flow, as we might have expected, from the 
western plateaus directly to the Hudson river. These three 
streams which are so near each other, flow in opposite directions, 
and it seems as if this plateau of the Catskills had been lifted 
up on its eastern part to a higher level from which its waters 
w^ere sent in the opposite direction.^ 

The present discussion of the geology of the Schoharie region 
is taken up in the order of the development of the region. The 
earlier chapters deal with the stratigraphy, the character, mode 
of deposition and fossil contents of each of the strata found in the 
district. For purposes of comparison brief references to other 
localities in the Helderbergs are frequently made. Chapters 
5. 6 and 7 summarize the geology and paleontology of the region, 
the first two giving all the important local sections and the last 
lists of the fossils. The development of the surface features 
since Paleozoic time next claim attention and finally the relation 
of the region to man is discussed. 

In the prosecution of this study I have been greatly aided by 
many friends. The state geologist and jjaleontologist. Prof. 
John M. Clarke, generously gave me a free hand in the develop- 
ment of the subject and provided means for the ample illustra- 
tions. Acknowledgments are also due to many Schoharie friends 
for numerous courtesies, specially to Prof. Solomon Sias, Mr E. H. 
Heck, Mr Claude Mayham and I)r Charles Lintner. 

The following summary of papers dealing with the Schoharie 
region aims to take account of those only in which the geology of 
the region has received extended attention. 



»Am. Jour. Sci., ser. 3. 19:442-43. 
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1834 Emmons, Ebenezer, reported the di8<*overy of strontianite in 

the vicinity of Ball's cave, Schoharie. (Am. Jour. Sci. 
1835. 27:182,188) 

1835 Gebhard, John, contributed an atTount of the geology' and 

mineralogj' of Schoharie N. Y. (Am. Jour. Sci. 38:172- 
177) 

1837 A newspaper article on Crinpidea, or lily-shai)ed animals 
from Schoharie, was republished in Am. Jour. Sci. 
31:165-167. 

1843 Mather, William W., in Geology of New York, pt 1, "Geology 
of the First Geological District '\ published an account of 
the geology of the Schoharie region. 

1853 "An Account of Knojifers Schoharie Tave [Ball's Cave] 
. . . with the history of its discovery, subterranean lake, 
minerals and natural curiosities " appeared as a separate 
publication, apparently a rei)rint from a newspai)er 
account. 

1859 Hall, James, in Palaeontologj- of New York, v. 3, published 
" descriptions and figures of the organic remains of the 
T^wer Ilelderberg group and the Oriskany sandstone ^\ in- 
cluding those of the Si'hoharie region. 

1867 Hall, James, in Palaeontology of New York, v. 4, published 
"descriptions and figures of the fossil brachiopoda of 
the Upper Helderl)erg, Hamilton, Portage and Chemung 
groups ", covering the Schoharie region. 

1877 Shei-wood, Audi'ew, published a " Sivtion of the Devonian 
Rocks made in the Katskill Mountain at Palenville; 
Kauterskill creek, New York''. (Am. Phil. Soc. Pro-. 
17:346,347) 

1877 Sherwood, Andrew & Clark, published a " Section along 
Schoharie Creek in Schoharie county, N. Y., between 
GillKMi and Middleburg, from the Catskill down to the 
Upper Helderberg^'. (Ibid. p. 347-349) 

1879 Hall, James, in Palaeontology of New York, v. 5, pt 2, pub- 
lished " descriptions of the Gasteropoda, Pteropoda and 
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Cephalopoda of the Upper Helderberg, Hamilton, Portage 
and Chemung groups ", covering those of the Schoharie 
region. 
1880 Guyot, Arnold, published a paper on the Physical Structure* 
and Hyi)sometry of the Catskill Mountain R^on, in 
which he discussed the physiograi)hy of the Schoharie 
vaWey [quoted above]. fAm. Jour. Sci., ser. 3. 19:442- 
443) 

1884 Hall, James, published Palaeontology of New York, v. 5, pt 1, 

Lamellibranchiata I (Monomyaria) of the Upper Helder- 
berg, Hamilton and Chemung groups, including those of 
the Schoharie region. 

1885 Hall, James, published Palaeontology of New York, v.5, pt 1, 

Lamellibranchiata II (Dimyaria) of the Upper Helder- 
berg, Hamilton, Portage and Chemung groups, covering 
those of the Schoharie region. 

1887 Hall, James and Simpson, Gex)rge B. published Palaeon- 

tologj' of New York, v. G, Corals and BiTOzoa of the Lower 
Helderbei*g, Ujyper Helderberg and Hamilton, including 
those of the S<hoharie region. 

1888 Hall, James & Clarke, John M. published Palaeontology of 

New York, v. 7, Trilobites and other Crustacea of the 
Oriskany, Upper Helderberg, Hamilton, Portage, Chemung 
and Catskill groups, (containing those of the Schoharie 
region. 

1893 Darton, N. H. published a rejiort on the Relations of the 
Helderberg Limestones and Associated Formations in 
I^astern New York (N. Y. State Geol. 13th An. Rep't, v. 1) 
which deals largely with the Schoharie region. 

1807 Pi'osser, Charles S. published Classification and Distribu- 
tion of the Hamilton and Chemung series of Central and 
Eastern New York, pt 2 (N. Y. State Geol. 17th An. Rep't). 
This is rei)lete with sections of the higher strata in the 
S<'lioliarie region, some of which are reproduced in chap- 
ter 5. 
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1897 Prosser, Charles S. & Rowe, Richard B. published Sections 

of the Sti'atigraphie Geology of the Eastern Helderbergs 
(X. Y. State Geol. 17th An. Rejrt) giving sections and 
lists of fossils at Clarksville, Oniskethau creek. New Salem 
and Countryman hill. Some of these aiv republished in 
chapter 6. 

1898 Prosser, Charles S. published Sections of the Formation 

along the northern end of the Ifelderberg Plateau (N. Y. 
State Geol. 18th An. Rep^t). In this detailed sections of 
the Uelderberg and other strata of the Schoharie region 
are given ; also characteristic sections of Altamont, Indian 
Ladder, Knoxville and other tyi»ical regions in the Helder- 
bergs. Most of these are republished in chapter 6. 

1900 Stevenson, J. J. published a Section at Schoharie (Geol. Soc. 

Am. Bui. 2:67), comi)aring it with sections in southern 
Pennsylvania and Virginia. 

1901 Clarke, John M. discussed the Goniatite limestone and asso- 

ciated Marcellus shales in Schoharie county, and gives 
list of fossils and localities of the Goniatite stratum (N. Y. 
State Mus. Bui. 49. 1901. p. 123-25). 

1901 Clarke, John M. mentions the occurrence of A m n i ge n i a 
eatskillensis in the red sandstones (Catskill) on 
the road from Jetfei^son to Gilboa and at the base of the 
hills south of Jeffei^son, Schoharie co. N. Y. He further 
discusses the " Value of Amnigenia as an Indicator of 
Fresh-water Dejjosits during the Devon ic of New York, 
Ireland and the Rhineland. (Ibid. p. 199-203) 

1901 Ries, Ileinrich in an ** Account of the Lime and Cement 
Industries of New York " discussed the section at Howes 
Cave and the production of cement [N. Y. State Mus. 
Bui. 44]. 

1901 Eckel, Edwin C. in *' Chapters on the Cement Industry in 
New York " gives an account of the cement industry of 
the Helderberg Cement Co. at Howes Cave [Ibid. p. 869- 
70]. 
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1903 Schuchert, Charles published a paper on the Manlius forma- 
tion of New York [Am. Geol. March 1903] in which he 
gives the principal sections and suggests that the Cobles- 
kill belongs in the basal portion of the Manlius formation. 

1903 Prosser, Charles S. published '' Notes on the Geology of 
Eastern New York" [Am. Geol. 32:380] in which he cor- 
rects his former sections, chiefly in the nomenclature. 

1903 Hartnagel, C. A. in *^ Preliminary Obser\'ations on the 

Cobleskill ("Coralline'') Limestone of New York" gives 
detailed sections with lists of fossils of the Cobleskill of 
the Schoharie and other regions [State Paleontol. 1902, 
An. Rep't; N. Y. State Mus. Bui. 69, p. 1109-75], and 
shows that it is of Postsalina age. He considers it a dis- 
tinct formation which is not to be included as a part of 
the Manlius. 

1904 Sias, Solomon in "A Summary of Schoharie County " gives 

the '^ Organization, Geography, Geology and History " of 
Schoharie. The formations are briefly discussed and 
localities where each may be found are given. The glacial 
geolog\^ of the region is also briefly discussed. 
1904 Harris, G. D., in an article on *' The Helderberg invasion of 
the Manlius," published sections of the Schoharie and 
Helderberg regions and compared them with other New 
York sections [Am. Bui. Pal. 4, p. 51]. 
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Chapter 1 

BTBATIOBAPHT OF THE BOHOHABIE BEOION 

Oeneral characteristics and extent of formations 
In the ^*hoharie region there are 20 well defined geologic 
formations or terranes, 13 of which are differentiated in the 
accompanying map. They comprise sandstones, shales and lime- 
stones which succeed each other in a definite and ascertained 
order, and the character, thickness and fossil content of indi- 
vidual beds scarcely vary over the entire area under discussion. 
A glance at the map shows that the outcrops of these strata are 
deflected in loops up the valley of each of the three principal 
streams of the region, the Cobleskill, the Schoharie kill and the 
Fox kiTl.^ Around the Schoharie valley, the loops of all the 
strata appear complete on the map, around the Cobleskill valley 
they are only partially complete, while none of the loops cross 
the valley of Fox creek so far as shown on the map. The loops 
of the Cobleskill and the Fox kill valleys would appear complete 
if the map extended further west and east. The looping of the 
outcrops is principally due to the fact that the strata all incline 
or dip towards the southwest. Thus as we follow up the Scho- 
harie valley or the Cobleskill valley, higher and higher bed« 
approach successively the plane of the valley and pass beneath 
it, the cut edges of each bed on opposite sides of the valley 
thus joining, where the bed and the valley floor intersect. In 
the Schoharie valley, the slight southward rise of the valley 
floor — from (511 feet at Schoharie (Gebhard bridge) to 034 feet at 
Middleburg, or only 23 feet in four miles, i. e. G ft to the mile, 
scarcely influences this looping of the strata edges which is here 
almost wholly due to the dip of the strata. On the other hand, 
the more rapid rise of the narrower valley floor of the Cobleskill, 



*The termination " kill " is the Dutch for stream or creek. This meaning 
is often lost sight of and the word creek added. Thus we have Cohleskill 
creek, Catskill creek, etc. while on the other hand the word kill, formerly 
used, has often heen replaced hy creek, as Schoharie kill by Schoharie 
creek, Fox kill by Fox creek, etc. 



Digitized by 



Google 



CO 
0> 







z: o 



■2i 



3 ta 

o — 



to^ 



•^ a- 



I § 

5 :i 



Digitized by 



Google 



Digitized by 



Google 



GEOLOGY AND PALEONTOLOGY OF THE SCHOHARIE VALLEY 87 

from 000 feet at Central Bridge to 720 at Howes Cave bridge, 
820 at Barnerville bridge and 900 feet at Cobleskill, or 300 feet 
in 8 miles, i. e. 37^ feet to the mile, counteracts the diminished 
dip of the strata. Thus the loops around the Cobleskill valley 
are not much longer than those surrounding the Schoharie 
valley, even though the dip along the axis of the former valley 
is only about 50 feet to the mile or approximately 1 foot in 100, 
whereas in the Schoharie valley it approximates 135 feet to the 
mile or about 1 foot in 40. In the case of the Schoharie valley 
then we have a nearly level river plane intersecting a strongly 
dipping stratum plane; in the Cobleskill valley, a moderately 
dipping stratum plane is intersected by a rising river plane. 
The results in either case are nearly the same. 

The valley of the Fox kill dififers from the other two, in being 
cut nearly parallel to the strike of the strata or even somewhat 
down the dip. This accounts for the difference in the character 
of the outcrops w^hich are nearly parallel on opposite sides of 
the valley. The looping of the outcrops of the lower strata 
around the Fox kill valley, which occurs some distance east of 
the limit of the map, is here due entirely to the rise of the valley 
floor, which successively intersects the horizontal planes of the 
strata. Thus w^e have three relations of strata and river valley, 
all of which produce the effects of deflected outcrops, namely 

1) declining strata and horizontal valley floor as in the Schoharie, 

2) declining strata and rising valley floor as in the Cobleskill, 
and 3) horizontal strata and rising valley floor as in the Fox kill. 

Most of the smaller streams of the region have also caused an 
upstream deflection of the contact lines between formations. 
This is due to the fact that these streams generally have their 
origin in the hills on either side of the greater valleys and have 
cut ravines of greater or less magnitude. In these ravines the 
contact lines are deflected but where the streams run across the 
contact lines in the valley bottom, no such deflection takes place. 
Not infrequently the contact line which has the most pronounced 
deflection is that which separates a harder from an overlying 
softer bed. The softer bed has been eaten away by the stream. 
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while the harder bed is scarcely affected. This is well illustrated 
by the contact line between the Onondaga and lower Hamilton 
(Marcellus) formations wherever it is crossed by streams, the 
Onondaga being a very resistant limestone formation while the 
shales above it are easily removed. 

Age and structural relations of the strata. All the rock form- 
ations outcropping in the Schoharie region were deposited 
during three of the eras of Paleozoic time namely; the Cham- 
plainie, the Siluric or Ontaric and the Devonic. Only a portion 
of the Champlainic and Ontaric eras is rei)resented by the form- 
ations of *this region, while the lowest or Cambric (Taconic), 
and the highest or Carbonic of the Paleozoic eras are not repre- 
sented. The former lies far below the surface, and could only 
be reached by boring, while the latter, if it ever existed in this 
region, has long since been worn away entirely. From what has 
been said regarding the southwestward di]) of the strata, it will 
be seen that the lower beds, hidden in the Schoharie region, will 
appear from beneath their covering of higher beds as we pass 
northward. If, for exam])le, we follow the Schoharie creek 
northward to its junction with the Mohawk at Fort Hunter, we 
find successively lower and lower strata appearing in its bed 
and banks, till on the Mohawk we have rrached the Trenton 
limestone which at Schoharie is approximately ^{500 feet below 
the bottom of the valley. If we i>roceed still farther north, we 
find that twenty mile« north of the mouth of the Schoharie kill 
the crystalline rocks of Precambric age appear, which form the 
Adirondack mountains, and lie approximately 4000 feet below 
the valley bottom at Schoharie. If, on the other hand, we go 
southwestward we meet with successively higher and higher 
strata> even though we do not rise much above the level of the 
Schoharie hills. It is not till we near the Pennsylvania line, 
however, that we meet with rocks belonging to the Carbonic 
era, and not till we have passed the state line, do we reach the 
coal-bearing strata. The significance of this fact will be dwelt 
on more fully in the discussion of the search for coal in this 
region. The relationship is shown in the following diagram 
[fig. 1]. 
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The following table shows the siicV*ession of formations in this 
region, of which those above the Hamilton of the Devonie and 
those below the Lorraine of the Champlainic are not shown in 
the area covered by the map. 

Carbonic absent from this region. 



GROUP 



Devonie 



Upper 



Middle- 



Chautauquan 



cenecan 



Erian 
Ulsterian 
' Oriskanian 



Lower < 



Heldbergian 



Siluric or 



Ontaric { UPP^*" ^"^"8*" 



8TAOE 

Catskill 

IOneonta 
Ithaca 
Sherburne 
j Hamilton 
i Marcellus 
j Onondat^ 
( Schoharie 
j Esopus 
( Oriskany 
f Port Ewen 
J Becraft 
J Mew Scotland 
I Coeymans 
I Manlius 
Kondout 
J Cobleskill 
Bray man 

Basal (Binne water ?) 
sandstone 



Hiatus and stratigraphic unconformity 



Champlainic 



' Upper Cincinnatian 
Middle Mohawkian 
. Lower Canadian 



Cambric or j rr o * 

rv^^^^i^ i Upper Saratogan 
1 aconic i ^ ^ " 



j Lorraine 

I Utica 

( Trenton 

•< Black River 

( Lowville 

\ Chazy 

'( Beekmantown 

Potsdam 



Hiatus and structural unconformity 



Crystalline Archean and Algonkifin 

At two levels in the table a hiatus occurs which in each case 
marks an important physical break in the series, and a time 
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interval unrepresented in this rej^ion by strata. The lower of 
these breaks is a true unconformity as recognized in regions 
of disturl>fd strata ; the ui)i)er may also be spoken of as an uncon- 
formity, but in a limited sense. In cases to which the term is 
most generally applied we have a discordance of dips betw^een 
the two series, indicating a period of folding and subsequent 
erosion which precedes the deposition of the higher strata. The 
following diagrams indicate this kind of unconformity, to which 



2 










Fljr. 2 A-F Development of a struct ural unconformity 

the term " structural unconformity " may be applied for pur- 
poses of definition. Figure 2 a-d represents the condition from 
the deposition of the first bed to the end of the deposition of 
the second l)ed, and figure 2 e, f the results of another folding 
and subsequent erosion. 

Unconformities of this type are not shown in the Schoharie 
region, but they may be observed in the Rondout-Rosendale 
i*egion, southeast from Schoharie. F'igures 3 a, b illustrate the 
type of " stratigraphic or stratic unconformity " found in this 
region between the Champlainic and Siluric formations as shown 
in the table. 
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Here the strata are nearly or quite concordant though there 
may occur a discordant line of contact bet«\'een the two as 
shown in figure 3 b. This latter type of unconformity is not 

^ ""Tpr— f-— ^— — ^. ^___ , __^ readily recognizable, 

^^^^:^^;^^^^^^^^^ and in fact would not 

— ^-^-^^*- ^ ^-^ -^^ ■ * * • '^ - be noticed except for 

Fig. 3a StratiKraphic unconformity ^i * ^ xi ^ i 

the fact that a number 
of formations are missing between the strata in question. In the 
past very many such stratic unconformities have been overlooked, 
with the result that the geologic history of the region in which 
they occur has been misinterpreted.^ 

The time intervals represented by the two unconformities 
indicated in the table are considerable. The one at the base 
of the series is by far the greatest, representing not only the 
Middle and Lower Cambric but probably also a considerable por- 
tion of late Algonkian time. The stratic break between the 
Champlainic and Siluric represents in this i*egion the time 
Interval during which the Lower and Middle Siluric strata were 
deposited in other localities. The details of this uncomformity 
will be discussed under the chapter dealing with the Champlainic 
and Siluric strata. 

Another principle which is of 
great importance in the inter- 
pretation of the geologic history 
of this region, is that of pro- 
gressive overlap of the strata and the attendant change in the 
character of the strata themselves. This principle, while gener- 
ally recognized in a tacit manner, is too often overlooked where a 
direct application should be made. A brief discussion and illus- 
tration of the principle may therefore be given, specific illustra- 
tions from this region being deferred till the strata involved are 
discussed. 

It is a Avell known fact that along a normal seashore where 
there is a difference in the texture of the detritus, the coarsest 

^The author has recently proposed tlie term discomformity for this type 
of break in the stratigraphic series [Science, n. s. 22:534]. 




FIgr. 3b Stratigrraphic unconformity 
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material will be deposited near the sboie and the finer at a greater 
distance from the shore in direct proportion to the fineness of the 
grain. Thus the impalpable i>owder or rock flour may be carried 
out to a great distance. In general we have close to the shore the 
rubble deposits, which may be angular or more or less waterworn 
to the condition of completely rounded and smooth pebbles. In 
size this rubble deposit may vary from small jiebbles up to boulders 
many feet in diameter. From the consolidation of such material we 
obtain "rubble-rocks." At a somewhat gi*eater distance from shore 
the sands are deposited, which may also vary in size from less than 
a pebble to that of a barely recognizable fragment, and may be 
either angular or rounded. Consolidation of this material \n'o- 
duces sandstones. Finally the imjialpable rock flour is dejiosited 
only in quiet water, and by its consolidation produces mudrocks. 
From what has been said regarding the loci of deposition of these 
various rocks it will bp evident that the mudiH>cks alone are likely 
to show uniformity in bedding, thickness etc. The sandrocks and 
conglomerates, while as a whole remaining of uniform thickness 
will show considerable diversity in their individual beds, cross- 
bedding, ripple marks, and lenslike thinning and thickening of 
beds being common characteristics. 

The chemical composition of these types of fragmental or clastic 
rocks is of course determined by that of the parent ledges from 
which the material is derived. It will be .pure silica if all but 
the quartz is i-emoved, which, if the texture is coai*se, produces 
silicious conglomerates, a type of rock best represented by the 
quartz pebble conglomerates, though other quartz rubble rocks 
also occur. Pure quartz sandstones and pure quartz mudrocks 
are also produced when the texture is arenaceous and muddy 
respectively. !Most of the silicious rocks of the Schoharie region 
are rendered more or less impure by the admixture of clay or iron, 
but a nearly pui-e quai-tz sandstone is found in the basal Siluric 
sandstone. When the parent rock is limestone or an organic 
deposit of corals or shells, such as coral reefs growing at a dis 
tance from the shore, the clastic rock of that localitv mav consist 
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wbolly or in large part of lime. Thus we have lime rubble rocks 
represented in this region largely by limestones carrying worn 
fragments of corals, lime sandrocks, well represented by lime- 
stones composed of ground-up but not pYilverized shells, crinoids, 
corals etc.; and lime mudrocks composed of the limestone flour, 
deposited in quiet water, and having a compact texture, where 
individual grains are not recognizable. This latter type of rock 
is well represented by the waterlimes and other close textured 
limestones of the Schoharie region. When the shore from which 
clay or silica is derived is near enough, impurities of these sub- 
stances may become admixed with the lime, thus producing 
argillaceous or silicious lime mudrocks, etc.^ 

From tiie foregoing it becomes apparent that fragmental rocks 
of varying texture and composition will be deposited at the same 
time, in different parts of the ocean. Furthermore the same bed 
may change in texture and composition within a comparatively 
short distance. Thus a quartz conglomerate at the shore will 
grade into a quartz sandrock away from the shore, and if coral 
reefs or shell heaps are growing off the shore, it will gradually 
grade into a calcareous quartz sandrock (calciferous sandrock) 
then a silicious lime mudrock (silicious limerock) and finally a 
more or less pure lime sandrock or lime mudrock. In section such 
a bed would be thin at the shore where the water is shallow, 
rapidly thickening seaward till the maximum is reached, and then 
thinning away gradually in the deeper water as the material 
becomes finer, and accimiulation therefore slower. 

Three lines of activity may be considered in a normal seashore 
where deposits of this tyi\e are forming. First, the sea level may 

*The author has recently proposed the terms nidaceoiis, arenaceous and 
lutaceous for rubhly, sandy and muddy textures respectively. For clastic 
rocks of this texture, irrespective of coni[)osition, the terms rudyte, arenyte 
and lutyte have been i)roi^)sed. Where the composition is pure the 
chemical name may l)e added. Thus lime mudroclvs are calcilutytes, lime 
sandrocks are calcarenytes and lime rubblerocks calcirudytes. See further 
Geol. Soc. Am. Bui. 14 : 337 and Am. Geol. 33 : 228. 
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be a stationar}^ one.^ In such a case, where the supply of material 
is constant, the conglomeratic and arenaceous material near the 
shore will soon fill the water and thus the shore vriW migrate sea- 
ward. Conglomerates and sjindrocks will therefore gi*adually 
creep out over the previously deposited offshore rocks (cla^^ and 
calcareous rocks), these beds thus becoming overlaid by a shore 
deposit. This explains the up\>'ard changes in the character of 
successive beds from clay roiks to sandstones or conglomerates, 
the transition being a more or less gradual one. 

In the second case the sea level may be a falling one. Under 
such conditions the shore would migrate sea\^'ard, but at a more 
rapid rate than occurs in the case of a stationary sea level. The 
result would be that previously deposited beds would be subjected 
to reassortment by the waves, the finer material being carried 
furtber out, while the coarse material will follow the shore out- 
ward over the previously deposited finer material, if that is not 
all worn away. The general effect will be similar to that of the 
first case, except that the deposits would decrease in thickness 
instead of remaining nearly the same. This, as in the preceding 
case, would result in the change from a finer to a coarser rock, 
with this difference, that the change would be an abrupt one, and 
more or less worn pebblelike fragments of the underlying finer 
rock would be included in the coarse rock. Examples where ^'mud 
pebbles ", i. e. fragments of only partially lithified mud beds, are 
included in sandstones overlying the shales resulting from those 
mud beds, are not at all uncommon in the S^choharie I'egion. 

The third case and the one of most significance, is that of a 
rising sea level, or a subsiding shore. Wherever deposits of 
great thickness accumulate this state of relative condition must 



*Tlie effect of a stationary sea level Is produced where there Is an in- 
crease In sedln>ent broupht in, even though continued subsidence goes on. 
Likewise the condition of a falling sea level is produced in an area of 
slow subsidence by a great increase in the detritus supplied. Tlie results 
will be essentially the same as they would be in a stationary or a falling 
sea level, with a constant supply of material, except that we have an 
upward gradation fnmi fine to coarse texture, {sec A. W. G. Wilson, Can. 
Rec. Sci. July 1903. v. 0, no. 2.] 
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obtain, even though temporary rest periods may intervene. A 
rising sea level means a landward advancing shore and this im- 
plies that each later dejiosit reaches farther uj) on the shore than 
the preceding ones. In other words there is, under normal con- 
ditions of deposition, a constant and progressive overlapping of 
the later over the earlier layers. Any given formation will thin 
shoreward, but this is due to the fact that only the later beds of 
the formation are involved in the thinning wedge, the thinnest 
portion far up on the shore consisting only of the highest beds 
composing it. This is illustrated in the annexed diagram [fig. 4a]. 




Fi«r. 4n Diagram illust ratinfr progressive overlap 

Again, in a normal series of deposits against a shelving shore 
each formation from the lowest up will in turn come to rest on 
the old land, the earlier formations having come to an end. Thus 
in the left-hand portion of the diagram [fig. 4a] formation c rests 
on the old land without the intervention of a or b. Conversely 
away from the short*, each fomiation becomes gradually under- 
laid by earlier beds which a|)pear between it and the old land. 
It must also be borne in mind that ajiart from exceptional cases 
there is a progressive shoreward change in the lithic character 
of a bed and that in any given region this change may be uniform 
in successive beds. Thus a bed may consist of silicious pebbles at 
the shore, become a silicious sand farther out, and a calcareous 
sand or a clay at a distance from shore. Hach succeeding forma- 
tion will ( arry its pebbie portion farther up on the shore, its sand 
facies thus coming to lie more or less directly above the pebble 
facies of the precedine: bed. As the progi'essive advance of the 
seashore may be assumed to he a uniform one, the pebble facies of 
successive formations will have the appearance of a continuous 
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bed parallel to the floor of the old land and the sand fades will 
form apparently continuous beds parallel to the pebble beds, both 
thus constituting lithic beds, which extend diagonally across the 
horizontal planes that deniark the time limit of the formations. 
This relation is shown in the subjoined diagram [fig. 4b. See also 
fig. 4a and fig. 5] . It is evident that neither the conglomerate nor 




Fifr. 4b DJaffram illustrating projrressive overlap 

the sandstone thus produced will be of the same age throughout, 
the age of these beds becoming more recent in the direction of 
shore migration. The bearing of this fact on the age of some of 
the Siluric conglomerates and sandstones of the regions adjoining 
the Schoharie district, will be discussed in a later chapter. The 
relationships of the strat<a to each other and to the old land are 
shown in the subjoined figure [fig. 5], 




Fiff. 5 Profirressive overlapping of formations on old Innd. c. r. coral reef: source of 
the limestones 

Bearing in mind the conditions just discussed, it becomes evi- 
dent that through differential erosion, conditions which are very 
misleading may be brought about, as indicated in the folUming 
diagram [fig. 6] where a similar lithic succession is found on 
opposite sides of the old land axis, without correspondence in age. 

This also explains why in one section a certain formation, con- 
stituting at that point the base of the sedimentary series, may be 
thin, while a short distance away it rapidly thickens without lithic 
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(•han«;e. The thin portion does not ronresent the whole of the 
thicker jwrtion but only the upper part. It likewise shows how 
within a short distance new members may ai)p.ear below the one 
forming the base in the first section. 

With the normal conditions thus outlined we are still con- 
fronted by another fact which seejus to form a marked exception 




to the general rule. We not infrequently find clastic limestones 
whose character, resting directly on an old land of silicious rocks 
on which they were deposited, indicates a shallow sea. Never- 
theless silicious clastic material is almost or quite absent from 
these rocks. In such cases the only explanation seems to be that 
the water was shallow a considerable distance from shore and 
that the shore was worn down so low that little or no detritus 
could be supplied : i. e. worn down to a jieneplain. 
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Chapter 2 

STBATIGBAPHY OF THE SCHOHABIE BEGION (continued) 

The Ghamplainic and Ontario (Silurio) formations and their 

relationships 

Ghamplainic strata. The lowest beds exposed in the region 
covered by the accompanying map belong to the Lorraine forma- 
tion of the Upper Ch-amplainic division. The portion accessible 
within the area comprises fully six hundred feet of shales and 
sandstones. In the deep well at Altamont, some miles northeast 
of the eastern limit of the map. 2880 feet of sandstones and shales 
were found above the Trenton limestone. This added to about 
600 feet exposed on the cliff l)ehind Altamont gives a total of 8480 
feet for the combined thickness of the Lorraine and lUica of this 
region. 

Continuous exposures are comparatively rare in the Schoharie 
region, though fragments of the sandstones are common every- 
where and on account of their flatness are extensively used in 
stone fences. Good exposures however are found in the gorges of 
the Bozenkill, Normanskill, and the lower Schoharie, but all of 
these are outside the limits of the map. The most accessible and 
continuous exposure of the upper portion of these strata is in the 
longer of the two small brooks which hav*- incised themselves in 
the hillside on the west bank of the Cobleskill, and which join 
that stream halfway between Central Bridge and Howes Cave 
[map : VII i, 20]. In the banks of this stream above the road the 
horizontal shales are exposed. The lower beds are chiefly clay 
rocks, though some beds are quite arenaceous, w ith mica scales on 
the bedding planes. All the beds are traversed by two sets of 
joints, which cause the formation of rhomboidal blocks. Above 
these micaceous sandrocks are soft gray clay shales with an 
unctuous feel, and splitting into small fragments. Arenaceous 
matter seems to be wholly absent from the mass of these shales. 
With the exception of several one inch layers of sandstone, which 
api)ear at intervals. These shales are capped by rather coarse 
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silicious- sandstones which appear abruptly, without transition. 
The first bed is 15 inches thick, then follow 4 to G inches of shale 
like that underlying the sandstone and then other beds of sand- 
stone similar to the first succeed. The abrupt change from soft 
argillaceous shale to massive sandstones indicates a cessation of 
subsidence, or an elevation of the sea floor, and a creeping out of 
the shallower water conditions with their attendant sand deposits 
over the region where* previously only muds were laid down. 
There are in all something over a hundred feet of these sand- 
stones, though near the middle of the mass the beds have become 
shaly again. 

No fossils have been found either in the shales or the sandstone. 
Extended search, however, will undoubtedly bring to light some 
of the characteristic Upper Champlainic species. Lower beds than 
those exposed in the creek are found on the Delaware and Hudson 
Railroad southwest of Central Bridge. Here again heavy-bedded 
sandstones occur between the shales. 

The lower beds of the series are exposed along the Schoharie and 
its tributaries north of Central Bridge and may be traced as far 
north as the house of Mr William Bega, 3 miles south of Mill 
Point, or 7\ miles south of Tribes Hill station, where they are 
seen to rest on the Utica shales in the bank of the creek. In the 
bank of the stream are exposed 114 feet of clear black shale which 
represent the Utica horizon. Above this follow 195 feet of grayish 
sandstones alternating with bluish argillaceous shales to the top 
of the cliflf. These represent the lowest Ix>rraine beds, the con- 
tact with the Utica being a pronounced one.^ What are probably 
the highest beds of this series are well shown in the roadway lead- 
ing from Mix and O'Keilly's quarry at the stone crusher, in the 
northeastern part of the Schoharie village. The lowest beds ex- 
posed are dark arenaceous shales, succeeded by a purjilish gray 
dark silicious sandstone a foot in thickness. Above this are 
about 20 feet of a lighter, yellowish or reddish, somewhat friable 

'Prosser, C. S. Notes on the Stratigraphy of the Mohawk Valley etc. 
N. Y. State Miis. Bui. 34, p. 470. 
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silicious sandstone, sometimes with a slight admixture of argil 
laceous material. The texture is rather coarse, often somewhat 
pebblj with small flat pebbles of argillaceous sandstone. The 
lo^^'er portion of this series consists of thin beds, the upper of 
more massive layers. They are succeeded by 27 feet of the 
pyritiferous Brayman shales. There is some reason for regarding 
at least the upper 20 feet of sandstones as belonging with the 
Brayman shales rather than the Lorraine. Before considering 
this question, however, we must discuss the 

Siluric strata of the Schoharie region 

Only the Upjier Siluric beds are found in the Schoharie region 

and there is every evidence that these are the only ones which were 

ever deposited here. 

Brayman shales 

Clinton shales; Salina shales; of authors 
These with the exception of the basal sandstones, are the only 
beds of the Salina period occurring in this- region. They have 
been variously described in the literature as Clinton shales, 
pyritiferous shales, Salina shales, etc. The name Brayman shales 
is chosen for them from the village of Braymanville on the 
Cobleskill, between which place and Howes Cave they are well 
exposed. As the shales have so far proved unfossiliferous their 
exact equivalency is somewhat uncertain. From their position 
immediately l>elow the Cobleskill limestone it may be confidently 
infen*ed that they are of Salina age, but whether they represent 
the Bertie waterlime of Buffalo, which is the immediate prede- 
cessor of the Cobleskill of that region, or whether they are of 
somewhat earlier age is a question difficult to determine. That 
there is a slight hiatus between the Brayman shales and the 
Cobleskill seems to be indicated by the fact that the upper bed of 
these shales is somewhat conglomeratic, w ith rounded or elongate 
pebbles of clay shale inclosed in a dark matrix, partly a calcareous 
sand and containing numerous scattered rounded quartz grains. 
This indication of wave activity at the end of deposition of the 
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Brayman shales, and the want of transitional beds between the 
clay shale and the lime sandrock ((^obleskill) suggests that there 
is a short time intenal unrepresented. This fact, together with 
the distinctive character and local development of these shales, 
demands their description under a separate name, as a local mem- 
ber of the Salina series of deposits, whose exact equivalent In 
the complete Salina series of Central New York is doubtful. 

The main mass of the Brayman shale is an olive or grayish clay 
rock often alternating with bluish beds and weathering to a 
lighter color, and having the appearance of a solid mudibank. Con- 
cretions of iron pyrites are very abundant and of all sizes, though 
generally not much larger tlwin a man's fist. The pyrite is com- 
monly an ^.ggregate of crystals, often of considerable size, the 
cube and pjritohedron being about equally represented. Exposed 
portions rapidly oxidize changing to an ochery color, and com- 
monly stain the adjoining shales. As already noted, no fossils 
have yet l)oen found in this formation. 

The best exposure of these shales is in the ravine of the shorter 
of the two streams which join the Cobleskill between Central 
Bridge and Ilowts Cave. Here, at the foot of a fall formed by the 
Cobleskill limestone, about 20 feet of the shales are well exposed. 
The constant play of the water over these shales keeps the ex- 
posure fresh and the true color of the shales unaltered. The 
pyrite nodules too are mostly fresh, oxidation affecting the surface 
of some, while others i-enuiin perfectly bright. 

The most complete exposure of these shales is along the west 
bank of the Cobleskill between Braymanville and IIoAves Cave. 
About half way between the two stations on the road which skirts 
the river bank, occurs a good exposure. A short distance north of 
Braymanville, a strong stream of water issues as a spring from 
a cavity at the base of the Cobleskill. This stream supplies a 
watering trough by the roadiside and is strong at nearly all seasons 
of the year. This illustrates a very characteristic feature of these 
shales, namely their imperviousness, which cause springs to issue 
all along the line of outcrop of these strata. Below the cement 
kilns at Howes Cave is an exposure of over 30 feet of these shales 
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capiped hy the Cobleskill limestone. Hartaagel holds that the 
total thickness in this region is approximately 40 feet.^ 

One of the most accessible exposures of this formation is on the 
left bank of the Schoharie, a short distance above the Fair street 
bridge (Gebhard bridge) on the Gebhard farm. Here several 
excavations have been made in search of ore, and the upper part 
of the shales, together with the overlying Cobleskill, are well ex- 
posed. This locality has long been known for the pyrite crystals 
which can here be obtained, while the upper beds have yielded 
arsenopyrite.^ 

Near Mix and O'Reilly's quarry northeast of Schoharie, Hart- 
nagel's measurement showed 27 feet of these shales. This gives 
a decrease of 13 feet in a distance of five miles. At this point, 
near the iTUsher, the contact with the underlying sandstone is 
well exposed, the two series of strata being absolutely conform- 
able. The surface of the sandstone, exposed for several hundred 
yards, appears to be a perfectly normal deposition surface, and no 
trace of erosion, such as we might expect if there was an interval 
covering Lower and Middle Siluric time, is visible. Moreover the 
sandstone is p^Titiferous like the shale, and no fragments of the 
lower rock are found in the Brayman shales. Neither does the 
surface of the top sandstone layer show traces of weathering 
before the deposition of the Brayman shales. 

It is inconceivable that the surface of this sandstone, even if worn 
down to a uniform stratum, should be swept absolutely clean 
before the shales were deposited, so that no fragments of sand- 
stone are found in the shale. It is clear that all the facts point 
to the intimate relationship between the upper beds of sandstone 
and the Brayman shales, making these sandstones of Upper 
Siluric (Salina) age. The unconformable contact between these 
sandstones and the Champlainic beds (Lorraine) must be looked 
for some distance down in the sandstone series. 

The most easterly extension of the Bra^nnan shales, so far as 
has been observed, is according to Ilartnagel . . . "near 



^Loc. cit. p. 114. 

*This information was furnished me by Prin. Solomon Sias of Schoharie. 
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Gallupville, 5 miles east of Schoharie, showing that the extreme 
eastern extension of the great Salina beds of New York can not 
be far from the town of Knox, Albany co„ at which place it is 
quite likely that the Cobleskill slightly overlaps the Salina. Both 
of these formations are absent at Altamont, a few miles farther 
east, and the Rondout is seen resting directly on the Ix)rraine 
beds."i 

The age of the shales here considered has been variously judged. 
The name pyritous or pyritiferoiis shales was applied to this 
formation by the early geologists, and since it occurred below 
the Coralline or Cobleskill limestone, which was regarded as of 
Niagara age, and above the Shawangunk grit, which was supposed 
to be the equivalent of the Oneida conglomerate of central New 
York, its age wixs assumed to be Clinton. Recent investigations, 
by Ulrich and Schuehert, and by Hartnagel, have shown that the 
formation in question is of late Siluric age, the former authors 
regarding it as a part of the Cobleskill and including it within the 
Manlius series, while Hartnagel, Clarke and others regard it of 
Salina age. As will be shown presently, it is probably the partial 
equivalent of the lower cement bed of Rosendale w^hich in turn 
represents a part, but probably noi; the whole, of the Bertie water- 
lime series of western New York. 

The Cobleskill limestone 
Resting immediately on the Brayman shales in the Schoharie 
valley we find a heavy bedded, semicrystalline, fossiliferous lime- 
stone, in places largely composed of fragments of shells, crinoids 
and corals and with the texture of a sandrock, w^hile other por- 
tions are more muddy, consisting lai'gely of impalpable water- 
limes. The formation has been most thoroughly studied by Mr 
r. A. Hartnagel to whose important paper the reader is referred 
for details.2 This bed has long been known as the " Coralline 

'Loc. cit. p. 114-15. 

3 Preliminary Observations on the Cobleskill ('Coralline") Limestone 
of New York, by C. A. HartnaKel. N. Y. State Paleontol. An. Rep't for 
1902; N. Y. State Mus. Bui. 69, p. 1109-75. 
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limestone," which name was given to it by John Gebhard Esq., 
who early in the 19th century began the study of the formations 
of the Schoharie region. Till recently it has been regarded as the 
eastern extension of the Niagara formation of western New York, 
under which designation it is referred to in all American text- 
books of geology and in geologic literature generally. The fossils 
of this rock were described by Prof. James Hall in 1852,^ 25 
species being recognized in all. Though the fossils resembled only 
in a general way those found in the typical Niagara beds of 
western New York, yet this resemblance together with the fact 
that it was the only fossiliferous limestone between the Lorraine 
shales and the waterlimes, was considered sufficient to gain ac- 
ceptance for this correlation. The recent investigations in the 
stratigraphy of the State of New York, carried on largely under 
the direction of the present head of the survey, Prof. John M. 
Clarke, have thrown a flood of light on the difficult problems 
of the correlation of beds within the State. IF became apparent 
that the time-honored correlations of the CorPtlline with the 
Niagara could no longer be held and that the Coralline limestone 
represented a distinct and not hitherto recognized member of the 
New York Siluric series. Since the name Coralline was inappro- 
priate as a formation name, that of Cobleskill was substituted for 
it by Professor Clarke, by which name this formation will hence 
forth be known. The finding of a Cobleskill fauna above the 
Salina waterlimes in the Niagara region (North Buffalo), though 
its significance was at first misunderstood, established a definite 
scale of succession in a region where sedimentation had been con- 
tinuous and uninterrupted.^ The jiroblem was finally attacked 
by Prof. Charles Schuchert and Mr C. A. ITartnagel from different 
points and though their conclusions are dissimilar in some 
I'espects, the main fact of the Postsalina age of the Cobleskill 
limestone was clearly demonstrated by both. 

^Pal. N. Y. 2:321-38, pi. 72-78. 

^Grabau, A. W. Siluro-DevonicContact in Erie co. N. Y. Geol. Soc. 
Am. Bui. 11:347-76. 
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The best exposure of this rock is on the road along the left bank 
of the Cobleskill and a short distance west of Howes Cave [pi. 
4]. Here the roek is seen capping the Brayman shales, with a 
thickness of about six feet, and is in turn succeeded by the 
cement beds of the Rondout. As before stated the line of contact 
between the Brayman shale and the Cobleskill is marked by a 
somewhat conglomemtic layer, indicating a certain amount of 
wave activity. The Cobleskill itself is a normal lime sand- 
rock, more or less crinoidal, and showing a certain amount of 
cr^-stalline character. The main portion of the rock consists of 
fragments of shells and crinoid joints, with masses of coral 
scattered through them, these latter not uncommonly overturned. 
Fi*om below the limestone, springs issue at several points, some 
of them forming deposits of calcareous tufa over the underlying 
shales. 

Another good locality for seeing the contact of the Brayman 
shales and the Cobleskill is at the old i)yrite mine, a short distance 
south of the Gebliard bridge across the Schoharie [maj) : IX 1, 45]. 
The Cobleskill is seen capping the Brayman shales, and shows here 
a marked jointing, Avhich causes the rock to split into long and 
nori-ow blocks, the width of which is often much less than the thick- 
ness [pi. (>]. Several exposures of the Cobleskill are seen in the 
face of Dann-s hill and West hill north of this jmint, one easily 
accessible l)eing at the mouth of Clark's cave, or Gebhard's cave as 
it is commonly called [src p. 254]. The Cobleskill is well exposed 
at the head of the shorter of two streams between Howes Cave 
and Central Bridge [map : YII h, 10] where it causes a fall, owing 
to the undermining of the Brayman shale. Large fallen blocks 
here show the massive character of the bed. In the hillsides of 
this vicinity the bed crops out and again northward from here on 
the road to Grovenor Corners above Central Bridge. The bed is 
again seen in the hillside east of Schoharie. It appears first on 
both sides of the street leading east from Schoharie postoflSce; on 
the south of the road it crops out in ledges while just north of the 
road it was formerly quarried in the old Bmwu quarry [for sec- 
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tions here see p. 237]. The thickness of the Cobleskill at the 
latter i>oint is 5 feet and 4 inches according to the measurements 
made by Mr Ilartnagel. Northward from this the Cobleskill can 
be traced in the hillside and along the road as far as Mix and 
O'Reilly's quarry at the stone-crusher in the northeastern pai-t 
of the village [map: XI c, 42]. In none of these places, however, 
is the rock readily accessible except at the Brown quarry. There 
are a few other exposures north of the stone-crusher along the w est 
face of East hill, the best one, by far, being that on the hillside just 
south of Seth Stevens'S house at Shutters (Corners [map : Xlll-i, 
40]. To reach this, follow the road behind the Stevens house up- 
hill to where 30U see on the right a clump of bushes across a field. 
Here the ledges are found which have yielded the richest collec- 
tions of Cobleskill fossils, Mr Hartnagers list including 45 species. 
This investigator concludes that " the appearance of the coral 
masses in this rock ... indicates that this w^as their original 
place of growth ; and thus a locality favorable for the existence of 
these types of life . . } He found Trochoceras geb- 
hardi and large gastropods resting on the summit of the coral 
heads, and that theses shells in turn served for the attachment of 
new corals and coralline growths which often embedded the shells. 
In the low^er portion of the rock is a bed containing an abundance 
of Chonetes jersey ensis Weller. The characteristic 
Xiagara trilobite Calymmene niagarensis has been 
found associated with these fossils. 

From the abundance of the corals at this point it seems not 
unlikely that we have here one of the local coral reefs which 
have supplied much of the lime-sand and mud from which the 
main mass of the Cobleskill was built up. In the more evenly 
stratified portions of the other exposures the corals are more 
often fragmentary, being worn or dissolved, and rolled about 
considerably before they were embedded in the lime-sand matrix. 
It is somewhat surprising that more actual Cobleskill reefs have 
not been discovered. 

'Loc. cit. p. 1118. 
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Of the 60 species listed by Hartnagel from the Ck)bleskill of 
Schoharie county a comparatively limited number may be re- 
garded as diagnostic of the formation. Among the corals and 
hydrocorallines the genera Favosites and Stromatopora must be 
regarded as of chief importance. The former is ' represented 
by a species intermediate between F. niagarensis and 
F. helderbergiae, which was described by Schuchert as a 
variety of the latter under the viirietal name precedens 
[fig. 7]. Its chief distinction is in the smaller size of the heads. 




Fijf . 7 Favoslte8 heldorberflriae precedens. Fragment of rock with sec- 
tion of heads, one reversed and one normal. Polished section of small head 

Among the brachiopods may be mentioned Orthothetes 
interstriatus [fig. 8], a small finely striated species ; 
Chonetes jerseyensis [fig. 0] characterized by curved 
striae in the adult ; Spirifercorallinensis [fig. 10] and 
8. eriensis [fig. 11], both small sj)ecies, the former with 
obsolescent, the latter with few coarse rounded plications; 
W h i t f i e 1 d e 1 1 a n u c 1 e o 1 a t a [fig. 12] , a small smooth 
and nearly circular species ; ( ' a m a r o t o e c h i a ? 1 a m e 1 1 a t a 
[fig. 13], a broad species with deep sinus and lamellose striae; 
and Camarotoechia lite h fie Idensis, [fig. 14], a 
move robust form, with fewer and coarser plications. 

Among the pelecypods, Pterinea securiformis and 
Tellinomya equilatera [fig. 15] are most abundant. 
The former is a large smooth aviculoid, the other a nearly sym- 
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Fig. 8 Orthothetes interstriVt'us ! ) 



O 



Fifir.9 Chon'etes jerseyensis 





Fig. 10 Spirifer corallinensis Fi^. 11 Spirifer eriensis 
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Fig. 12 Whitfield- 
ella nucleolata 



Fig. 13 Camaro- 
toechia lam - 
eliata 




Fig.15 TelllnoTOya equi- 
latcra 






Fig. 14 Camarotoechla litcihf ieldensis 
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Fi^. 10 T r o c h o e c r « s «r o b h a r d i ( from IkjIow ) 




Fisr. 17 Trochoceras gebhardi, two thirds natural size 
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metric bivalve. The cephalopods are represented by T r o c h 
oceras gebhardi [fig. 
16, 17] which coils so as to 
resemble a large gastropod. 
Crustacea are represented 
chiefly by the two large spe- 
cies of ostracods Leper- 
ditia jonesi and L . 
scalar is [fig. 18], the lat- 
ter with a swelling on the hinge 
margin not found in L . jonesi 
manites, Lichas etc.) are also found. 




Fiff. 18 Lepertlitia scalaris 
(enlar)red) 

Trilobites (Calymmene, Dai- 



The Eondont and Manlins limestones 

The Cobleskill bed is «ucceeded by a series of more or lesa 
uniformly and finely bedded lime mudrocks with occasional lime 
sandrocks which form a deposit averaging 60 feet in thickness 
in the Schoharie region. The name Romiout limestone is applied 
to the lower portion from the extensive cement-mining opera- 
tions which are carried on in this formation near Rondout N. Y. 
At that locality the upper beds included in the formation are 
not used for cement. They show a remarkable series of mud- 
crack structures of jientagonal form Avhich very clearly indicate 
that this rock was a fine lime mud, probably exjiosed at low 
tide to the drying influence of the sun. Though not common at 
Schoharie this structure has been found in blocks of Rondout 
limestone on West hill. 

The only ])lace in the Schoharie region where the cement beds 
of the Rondout are mined is at Howes Cave. Here the lowest 
6 feet of the Rondout formation are mined in tunnels by the 
Helderborg Cement Co. for the manufacture of natural or Rosen- 
dale cement [pi. 7]. The application of the latter term to the 
cement here mined is merely a commercial practice; the bed 
mined is not the stratigraphic equivalent of the Ros(»ndale 
cement bed (the lower bed mined at Rosendale) but of the upper 
or the one to which the name Rondout is applied. At ITowes Cave 
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the rock is a bauded lime mudrock, rather massively bedded and 
breaks with a conehoidal fracture. It is bluish gray when 
fresh but weathers brownish. In the lower portion are frag- 
ments and small heads of Favosites helderbergiae 
var. precedens [fig. 7], which have passed up from the 
Cobleskill. Above the cement bed are 42 feet of strata, mostly 
lime mudrocks, but with frequent layers of a more arenaceous 
texture. Many of the beds are very shaly, partaking almost of 
the character of paper shales and containing a considerable 
amount of argillaceous material. On weathering they leave 
much clay behind. These beds are considered worthless in the 
manufacture of cement. They are succeeded by 43J feet of 
Manlius, which is here quarried for Portland cement, containing 
on the average from 93 to 94;^ of calcium carbonate. The beds 
are mostly thin and irregularly bedded calcareous mudrocks, 
the lowest portion being of the type often called ribbon lime- 
stones. They are similar to the underlying beds but of a purer 
composition. A few heavy bedded, somewhat more arenaceous 
layers occur which are known by the name of " curly " layers.^ 
The thinner bedded strata are often rich in Tentaculites 
gyracanthus [fig. 25] and Spirifer vanuxemi [fig. 
24] and Leperditia alta [fig. 24a] are also common in 
some layers [pi. 8, 20]. 

The term Manlius was applied by Clarke and Schuchert to the 
uppermost formation of the Siluric, which has long been known 
by the name of Tentaculite limestone, from the abundance of the 
small pteropod, Tentaculites gyracanthus, which 
often covers the weathered surfaces of the slabs of this rock. It 
is chiefly a rock composed of impalpable lime mud. Most of the 
beds are very firm and when struck with a hammer emit a ringing 
sound. There are usually alternating heavy strata, in which 
fossils are rather rare, and thin bedded layers, in which the three 
fossils Tentaculites gyracanthus, Spirifer van- 
uxemi and Leperditia alta are common, though gener- 

1 See section p. 259. 
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ally only one of these species is abundant on a given slab of the 
rock. At intervals beds of a more arenaceous texture occur, the 
material being a moderately coarse lime sand. Such beds show- 
much less of even bedding than do the mudrocks, and ripple 
marks, cross bedding and other features so characteristic of 
silicious sandrocks, are found, though the rock is entirely free 
from quartz grains. Shaly beds, or beds of more or less cal- 
careous clay mudrock also occur, though not very commonly nor 
of great extent. They generally fill the interstices between lens- 
like masses of lime sandrocks or lime mudrocks. 

In the Schoharie valley the best exposures of the Rondout and 
Manlius beds are in the various quarries opened along the base of 
East hill, east of the village of Schoharie.^ The lowest beds of 
the series, i. e. those following immediately on the Oobleskill, are 
besrt exposed in the Vrooman quarry, southeast of Schoharie post-, 
oflBce. They are heavy bedded lime mudrocks, occasionally show- 
ing a somewhat arenaceous texture, and containing worn frag- 
ments of Favosites and Stromatopora. Complete heads of these 
corals are also found in the more argillaceous parting shales. The 
next higher beds are found in the Becker quarry below Laselle 
park, just east of Schoharie and in the lower Mix and O'Reilly 
quarry at the stone crusher in the northeastern part of the village. 
Here the thickness of the Rondout formation has been reported to 
be 17 feet [pi. 8, 16] .2 

In this locality some of the massive beds of the Rondout series 
contain scattered geodes of calcite and of celestite. These geodes 
are found occasionally in the stone fences in the northeastern part 
of the village, and they are also well shown on the northern face 
of West hill, where mining operations for the strontium mineral 
were formerly carried on for some time. 

The higher Rondout beds are shown in the Mix and O'Reilly 
quarry w^here they are succeeded by the fossiliferous Manlius. 
These Manlius strata are also shown in the Becker quarry and in 
the old quarry behind the cemetery east of Schoharie courthouse. 

^For the details of these sections see chapter 5. 
^See section ch. 5, p. 239. 
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From the top of the Mix and O'Reilly quarry, transitional beds 
from the Manllus to the Ck)eymans extend to the foot of the 
Coeymans ledge which crops out in the wood behind the cemetery. 
These beds are covered in the interval, but are well shown in the 
quarry next south in the hillside, where the Coeymans is also 
quarried for road metal. 

The total interval from the top of the Cobleskill to the base of 
the transition beds is 59 feet, 6 inches. The transition beds which 
may be classed with the Manlius, since they partake more of the 
character of this rock than of the Coeymans, have a thickness of 
12 feet and 6 inches, making a total for the Rondont and Manlius 
limestones at Schoharie of 72 feet. This is somewhat less than 
the measurement at Howes Cave, where the same formations 
have a combined thickness of 91 feet. This appears to be due 
to the more argillaceous character of the lower or Rondout beds 
of the series at Howes Cave, though similar argillaceous beds are 
found in the outcrops on West hill and presumably exist in the 
covered portions of this formation in Schoharie. 

The fauna of the transition beds is very interesting, since it 
represents oscillating conditions betweeti the Manlius and the 
Coeymans. They contain at intervals a pure fauna of S p i r i f e r 
V a n u X e m i [fig. 24] and Tentaculites, or again beds with abun- 
dant Stropheodonta varistriata [tig. 2^1] , and others 
with a variety of Camarotoechia semiplicata [fig. 
27], with a very angular anterior portion, and other ty])ical Hel- 
derbergian species. 

The number of fossils characterizing the Rondout and Manlius 
in this region is not ver}- great. Some of the corals and bracliio- 
pods of the Cobleskill extend upward into the Rondout and some 
even reappear in the Manlius limestone. Among these are Favo- 
sites helderbergiae var. precedens. Strom a- 
t o p o r a cf . a n t i q u a , Camarotoechia 1 a m e 1 1 a t a 
[fig. 13] Spirifereriensis [fig. 11 ] and S . c o r a 1 1 i n - 
ensis [fig. 10]. There are no Stromatopora be(:s in the Man- 
lius of this region as there are in the Hudson valley. At 
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Fig. 19 Spirifer eriensis var. 
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Fig. 21 Camarotoechia hudsonica 
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Fig.23 Stropheodonta varistriata alta 
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Flg.22 Stromatopora c/. untiqua Fig. 24 Spirifer vanuxemi 
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Rondout two beds tilled with heads of Stromatopora occur be- 
tween 12^ and 25^ feet below the top of the formation. Asso- 
ciated with these is a rich gastropod fauna of which a partial 
list is given by van Ingen and Clark in their report on that 
region.^ Similar beds are found in the upper part of the Manlius 
at Becraft mountain, the uppermost of which lies just below 
the Coeymans limestone. This highest StromatojMjra bed was 




Fijr.25 Tentaculites flryracanthiis 

found to contain a modified Ck)bleskill fauna, with S p i r i f e r 
eriensis var. [fig. 19], Sp. coralliuensis [fig. 20 J 
and Camarotoechia hudsonica, [fig. 21], the latter a 
close relative of C. litchfieldensis, predominating. It 
is interesting that the first two si^^cies are not recorded from 
the Cobleskill of the Uudson valley, though they are abundant 
and characteristic of this formation in the Schoharie valley and 
westward. 

The thickness of the combined Kondout and Manlius forma- 
tions along the Helderberg escarpment is as follows: Rosendale 
about 55 ft; Rondout 61^ ft; Becraft mountain 57 ft; New 
Salem 51^ (6^ ft being waterlime at the base) ; Indian ladder 
51 ft (4 J ft of the basal portion belonging to the Rondout); 

^N. Y. state Paleoiitol. An. Rep't for 1002; N. Y. State Miis. Bui. (VJ, 
p. 1183. 
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Altamont 40 ft [1 to 2 ft at base may be Rondout] ; Schoharie 
72 ft; Howes Cave 91 ft. In the sections at Becraft mountain, 
New Salem, Indian Ladder and Altamont the diminished thick- 
ness is due to the absence of several members near the base, 
there being an overlap of the higher members which come to rest 
on the Lorraine. 




Fipr. 2fl Monotrypella? arbusculus 

The more characteristic fossils of these two formations are 
as follows: 

Corals and hydrocorallines : Favosites helder- 
b e r g i a e var. precedens [fig. 7] and Stromatopora 
cf. antiqua [fig. 22], species which have already been noted 
under the Cobleskill. 

Brachiopods : Strop heodonta varistriata [fig. 23], 
a small nearly flat species Avith fine striae which are sometimes 
strongly alternating, and Spirifer vanuxemi [fig. 24], 
characterized by few but pronounced plications. Two other 
common fosjsils are the pteropod Tentaculites gyracan- 
t h u s [fig. 25] and the small smooth bivalved ostracod Leper- 
d i t i a a 1 1 a [fig. 24a], which sometimes covers the surface of 
the slabs. A small branching bryozoan Monotrypella? 
arbusculus [fig. 26] also occurs at times in considerable 
abundance. 

Description of Camarotoechia semiplicata (Con- 
rad) var. a n g u 1 a t a var. nov. as represented in the Transition 
beds [fig. 27 a-h]. 
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Shell subtriangular in outline with the valves nearly equally 
and moderately convex. Pedicle valve with the beak over- 
arching that of the brachial valve, more strongly archied in the 
posterior than in the anterior portion. Greatest width about 
two thirds the distance from the beak to the anterior margin. 











e h 

Fig.27 Camarotoechia seraiplicata var. angulata var. nov. (much enlarged) 

Anterior third to half only, marked by broad rounded plications, 
which become angular toward the front in the adult. These 
plicae arise gradually from the nonplicate surface. Two plica- 
tions near the center border a narrow median depression in 
which there is a median faint, rounded plication. Two to three 
fainter plications occur outside those bounding the sinus, on 
each side. 
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Brachial valve scarcely less arched than the pedicle valve, 
with a median longitudinal flattening or faint depression on the 
smooth portion. Anterior portion alone marked by a rather 
pronounced median elevation which is gently grooved at the 
center. Three rounded marginal plications occur on either side, 
decreasing in size away from the center and becoming pro- 
nounced and angular toward the front in the adult shell. 

Surface marked by fine lines of growth which are faint on the 
smooth umbonal portion but lower down including equidistant 
stronger ones, which give the surface a lamellose aspect. Faint 
radiating lines are visible. 

A young specimen ^V ineh long [fig. 27 c, d] has the plications 
just appearing in the form of a wavy margin. The brachial 
valve in this is less convex, rather flattened and marked by a 
median depression. A slightly younger shell is perfectly smooth 
except for the well developed concentric striae [fig. 27 a, b]. 

In adult individuals [fig. 27 f-h] the plications are strong and 
angular at the front and the median depression profound with 
the central plication in it rather strong. 

A comparison with specimens from the Coeymans limestone 
shows this variety to be narrower, thicker, with a more sharply 
depressed sinus, in which the fold is less pronounced, and with 
more angular plications. The difference is shown by the follow- 
ing measurements of two characteristic specimens. 

TRANSniON COEYMANS 

VARIETY VARIETY 

Length 5.5mm 6.5 mm 

Width 4 . 5 mm t> mm 

Depth 3.7 mm 3.5±: ram 

The Rondout and Manlius are the cavern formations of the 
region, for in them are found Howes cave on the Cobleskill; 
Ball's cave on Barton hill (though here the entrance is through 
a fissure in the overlying Coeymans), Clark's or Gebhard's cave, 
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the mouth of which is just above the Cobleskill, and Becker's 
cave below Lasell park, the entrance to which is in the Manlius 
above the waterlime. Numerous other caves occur in this rock 
in eastern New York. Caverns are much less frequent in the 
coarser grained limestone, though fissures of considerable width 
are common. They generally open to the surface however. It 
seems that the lime mudrocks are more readily dissolved than 
the lime satndrocks which generally are more or less crystalline 
and that furthermore the thin bedded character of the rock is 
more favorable to the passage of underground water than is the 
coarse massive-bedded lime sandrock of the higher formations. 
In the western part of the State of New York the Siluric 
(Ontaric) section is as follows, the thicknesses given being those 
found in the Niagara section. 

Devonic Onondaga limestone 



iluric 

or 

Ontario 



Cayugan - 



Niagaran 



Hiatus 

' CobleskilU (Bullhead) limestone . 

Bertie waterline 

Camillus shale 

Syracuse beds 

Vernon shale ) 
. Pittsford shale ) 

Guelph dolomites ) 

Lockport dolomite \ 

Rochester shale 

Clinton beds 

r Medina sandstones 

Oswegan -{ Medina shales and sandstones . . . 
L Oswego sandstone 



FEET 

• 7-8 

60 

150 

35 

200 

200 

75 

40 

I25z 

1140: 

75: 



Champlainic Lorraine shales 

In central New York the Oswego sandstone merges into the 
Oneida; a pure white quartz pebble conglomerate. At Washing- 
ton Mills, Oneida co. this conglomerate rests directly on the 



*The name Greenfield liiuei^tone lias been used by the author for this 
western type of the Cobleskill, from Greenfield O., where it is well de- 
veloped. Science, Dec. 2, 1898. v.8, no.2()5, p.SOO. 
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Lorraine shales, the succession being an abrupt one. The source 
of the pebbles of this conglomerate could only have been in the 
crystalline highlands, i. e. the Adirondacks, and the Appalachian 
protaxis of New York, Pennsylvania and the Southern States, 
for we know of no other source for the quartz pebbles than these 
crystallines. That all the material except the indestructible 
quartz has been removed, indicates that these beds must have 
been repeatedly worked over by the waves. The sudden suc- 
cession of these conglomerates on the soft shales in central New 
York is explained by the condition outlined in chapter 1. A 
stationary or a gently rising sea floor will cause the shore to 
migrate seaward and carry with it the shore deposits which will 
gradually creep out over the sand deposits of what was formerly 
deeper water. If the recession of the shore is a slow one the 
thickness of the shore deposit, i. e. the conglomerate, is mostly 
uniform. On the other hand a rapid recession of the shore will 
result in a progressively thinner and thinner accumulation of 
the shore deposits over the deeper water beds.* 

If we picture to ourselves the condition of depoeition during 
Lorraine time, we must realize that the edge of the Lorraine 
sea touched the crystalline shore, from which the sands and 
clays were derived. That bdng the case the Lorraine deposits 
naturally overlapped the preceding Champlainic deposits, a 
result we would expect where a progressive subsidence of the 
sea bottom takes place. Along the shore the deposits must 
have been conglomerates and coarse sandstones and at intervals 
some of these must have spread out over the finer deposits, thus 
giving us the abrupt alternations commonly seen [fig. 28A]. At 
the end of Lorraine time, a gradual rise of the shore and a conse- 
quent retreat of the sea margin appears to have taken place, ac- 
companied in the Appalachian region by considerable folding and 



* Rivers from the rising Green mountain chain no doubt formed a power- 
ful agent aiding the waves in carrying the pebbles westward and in 
thoroughly rounding them. The red sands and muds of the Medina, de- 
rived from the oxidized crystallines were probably also in part subaerial 
in origin. 
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crumpling.^ This resulted in a westward migration of the shore 
and a consequent working over of the Lorraine shore deposits 
and their gradual westward spread over the soft Lorraine beds, 
constituting some of the beds referred to the Oneida conglom- 
erate which farther out merge into the Oswego sandstone. It is 
highly probable that during this time, i. e. while the Oswego beds 
were creeping out westward, the highest Champlainic beds of the 




FiK. 28 A r A Diajrniin of the strata of New York at the beg-inninR of Upper Siluric 
time : H at time of iiiuximum retreat of the «ca ; C at eiul of Sulina time. 

interior, i. e. the Richmond shales were deposited [fig. 28B]. By 
the time that Oswego deposition had been completed the eastern 
shore was well out of water, and the Lorraine and earlier strata 
of that region were undergoing folding and erosion simultane- 
ously. When the shore had migrated westward to the limit indi- 
cated by the extent of the conglomerates, a reversal of conditions 

*The student must be careful here not to ('onfound this (Tunipling with 
the later folding of the strata which has produced the Appalachians. The 
folding here spoken of affected only the Lorraine and earlier beds and 
occurred before the deposition of the Siluric and later beds. It resulted 
in the formation of the Green mountain chain, and is hence commonly 
spoken of as the Green mountain revolution. 
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took place, subsidence of the sea floor and consequent advance of 
the shore taking the place of elevation and retreat of the shore. 
This advance of the shore brought with it a second working 
over of the conglomerates which gradually crept on to the shore 
again, covering the previously eroded surfaces. While this took 
place the finer material, much oxidized, was carried seaward, 
i. e. westward, and deposited above the Oswego sandstone as 
the red Medina mud, which now constitutes the shale 1100 feet 
thick in western New York. Now, while the deposition of these 
shales went on the shore gradually advanced and with it the 
conglomerates. But obviously these advancing conglomerates, 
though continuous with the Oneida conglomerate, became of later 
and later age, and corresponded in time to the red Medina shales 
of western New York [fig. 28C]. It is thus evident that 
these later conglomerates can not be called the Oneida, as is 
generally done, since tliey are of Postoneida age. The term 
basal conglomerates or Shawangunk conglomerate, the latter 
being applied to a portion of the basal conglomerate in the Shaw- 
angunk mountains, which is most certainly of Salina age, may 
be used in a general discussion of this iithic but not stratigraphic 
unit. Toward the end of the deposition of the 1100 feet of 
Medina shales there was another spreading out of the shore 
strata, which caused the formation of the quartzose bed that 
abruptly overlies the Medina shales at Niagara.^ Then came 
the deposition of the Medina sandstones, which indicates shallow 
water, an idea borne out by the ripple marks and wave marks on 
these rocks. To the west of Lake Michigan the Medina and 
Oswego are both absent or but slightly represented. This may be 
due to the existence of land conditions in that region, in which 
case we should expect shore deposits in the thin western edge of 
the Medina. Or the Mayville lime sandrock may have accumu- 
lated during Medina time in the western purer water. Tins seems 



^See Geology and Paleontology of Niagara FaUs and Vicinity. N. Y. 
State Mus. Bui. 45. 1901. p. 88. 
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a not unlikely case, as this limestone, so far as known, follows 
conformably on the upper Champlainic strata.^ 

Even at the typical locality in Oneida county the conglomerate 
appears to be not earlier than the Medina but rather the equiva- 
lent of the upper Medina, corresponding in age to a part of the 
upper hundred feet of the Medina of western New York. At least 
this is true of the upper part of this conglomerate which appears 
to belong to the advancing instead of the retreating shore line 
phase. This is indicated by the fact that the Medina sandstones 
overlying the conglomerate are less than 100 feet thick in Oneida 
county. It is true, of course, that we may have a slower sub- 
sidence here than in western New York and therefore a smaller 
deposition. If that is the case, we might expect coarser deposits, 
unless indeed the shore by this time was far removed. There 
might also be an hiatus in the middle of the sandstone series. 

In Montgomei*}' and parts of Herkimer counties however, we 
find a conglomerate between the Clinton and Lorraine with a 
total absence of the Medina sandstones. Here the conglomerate 
certainly represents the upper Medina, and belongs to the advanc- 
ing phase of the Medina seashore. At Rosendale and in the 
Shawangunk mountains the conglomerate rests on the folded and 
eroded shales whose age may be Lorraine or earlier.^ The thick- 
ness of the conglomerate is something over 200 feet in the Shaw- 
angunk mountains but thins away northeastward, disappearing 
near Binnewater. Locally the conglomerate often becomes a 
coarse quartz sand. Above the conglomerate in the Shawangunk 
region are shales (=nigh Falls) and sandstones (Binnewater) 
commonly but erroneously referred to the Medina or Clinton. They 



*If no unconformity exists between the upper Riebmond and the May- 
vllle beds and if the latter are of the age of the Clinton of New York, the 
lower Medina shales of the Niagara region resting upon the Lorraine, must 
be of Richmond age. The upper Medina, however, has a marine fauna 
closely linking it with the Clinton. 

2 The Champlainic is almost wholly represented by shales and sandstones 
in the nortliern Hudson valley. These shales are the Hudson shales in tHe 
mcKlern acceptation of the term, their age ranging from I'pper Cambric 
(Dictyonema beds) to Lorraine. 
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average 40 feet in thickness in the cement district, but south of 
Eosendale give way to argillaceous and ferruginous sediments 
(Longwood shales). The sandstone phase of this series overlaps 
the conglomerate north of Binnewater, indicating a more rapid 
subsidence which prevented the formation of the conglomerate. 
The highest bed of the series, a white quartzite, laps over all the 
lo\i'er ones, appearing as far north as Wilbur bridge across the 
Rondout, where it rests directly on the Hudson river slates. This 
formation appears thus to be much 
later than the Clinton and if the con- 
glomerate is early Salina, this bed too 
is Salina. It is followed by the Salina 
waterlimes (Rosendale bed) with an 
abrupt succession indieating a rapid or 
even sudden subsidence, so that only 
the fine calcareous muds of which these 
rocks are composed could be depos- 
ited. That the surface of the floor 
formed by these Shawangunk sand- 
stones was not a level one is shown 
by the varying thickness of the first or 
Rosendale cement bed, which at Rosen- 
dale is 20 feet thick, but at one point near Binnewater thins down 
to 4 feet, though quickly increasing again. At the West Shore 
railroad bridge across Rondout creek at Wilbur, the thickness of 
this lower bed is lOJ feet. In many places the base of the Rosen- 
dale cement is formed of a more or less crystalline lime saudrock, 
a few feet in thickness. This has been called the Wilbur lime- 
stone by Hartnagel. It contains a modified Niagaran fauna. 
Throughout the cement region the Rosendale bed is succeeded by 
a limestone bed varying from 10 to 15 feet in thickness, which 
Hartnagel has identified with the Cobleskill limestone. This rock 
is mostly a lime sandrock with large heads of Ha ly sites 
catenulatus var. [fig. 20] , F a v o s i t e s n i a g a r e n s i s 
[fig. 30] and Stromatopora sp., besides brachiopods, many 
of which are of Niagaran affinities. 




Figr.a) Halysites catenu- 
latus var. 
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Regarding the identity of the Cobleskill of the cement region 
as established it becomes apparent that the Brayman shales are 
the approximate stratigraphic equivalents of the Rosendale cement 
bed. As before noted however, the indication of an hiatus at the 
top of the Brayman shales makes absolute equivalency doubtfuL 
The Rosendale cement bed of eastern New York appears also to be 
the stratigraphic equivalent of the Bertie formation, or at least a 
part of it in western New York. That formation averages 60 feet 





Fig. ao Favosites niagarcnsis 

in thickness at Buffalo, though only the upper 8 or 10 feet carry 
the Eurypterns fauna. It is therefore probable that the Rosen- 
dale bed corresponds only to the upper part of the Bertie, while 
the underlying sandstones and conglomerates (Shawangunk beds) 
probably are the equivalent of the lower part of the Bertie, as well 
as part of the remaining Salina beds.^ 



^Tho impropriety of considering the Shawangiinli grit basal Silmie io 
age will he apparent when we consider that it rests nncouformohly on 
the folded Hudson river strata in which are included the Lorraine or 
Upi)er Champlainic beds. It would be necessary to assume that the folding 
and extensive erosion which the Hudson river beds suffered after Lorraine 
time was all accomplished during the interval represented by the Richmond 
beds of the west. Thus very little time is allowed for the folding and 
erosion of the Champlainic beds, if the succeeding beds are considered 
basal 8il uric, i. e.. Premedina as is the general practice. If however we 
consider the Shawangunk grit of Salina age, the folding and erosion of the 
Champlainic beds could have been accomplished during Palaeo- and Meso- 
Siluric time. 
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Under the description of the Brayman shales it has been pointed 
out that the contact with the underlying sandstone has all the 
character of a normal conformable contact, there being absolutely 
no indication in the exposures of a break in the series. Further- 
more the sandstones are different in iithic character from those 
commonly found in the Tx)rraine and have characteristics in com- 
mon with the Brayman shales. To place the long time interval 
between the Champlainic and Upper Siluric at this level seems 
wholly unwarranted ; indeed, the nature of the contact forbids it. 
We must look lower dowTi for this Siiuro-Champlainic contact, 
and consider the sandstones immediately in contact with the 
Brayman shales as the equivalent of the Binnewater sandstones 
in the cement region. That the contact between these sandstones 
and the Hudson river (Lorraine) beds has not been found need 
create no surprise when it is remembered that the upper Lorraine 
beds are also sandstones and that therefore the contact would not 
be a pronounced one ; and furthermore, that there is nowhere in 
this region a good continuous exposure where this contact could 
easily be traced. 

Northeastward from Schoharie the basal beds progressively 
thin away. At the Albany county line both the basal sandstones 
(Binnewater) and the Brayman shales have disappeared, being 
overlapped by the Cobleskill. At Altamont the Cobleskill is also 
absent, together with the greater part of the Rondout, only about 
2 feet of the latter occurring between the Manlius and the Tx)r- 
raine. Northward from the cement region of Twister county a 
similar dying away of lower and overlapping of higher beds 
occurs. At Catskill the Cobleskill rests on the TiOrraine, while at 
Becraft the Manlius, or at any rate the upper Rondout beds, rest 
on the Lorraine. At New Salem 6i feet of the Rondout occur, 
seimr^ited by a transition basal sandstone of 10 inches which prob- 
ably represents the arenaceous clastic accumulations on the old 
erosion surface of Hudson river rocks.^ At Indian Ladder the 

'Prosser & Rowe. Stratigraphy of the Eastern Heldorbergs. N. Y. 
State Geol. 17th An. Rep't, p.338. Sec also Schuchert Am. Geol. 21:173. 
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tliickness of the Rondout waterlime is 4 feet 6 inches. It rests 
directly and unconformably on the Tx^rraine shales and is fol- 
lowed conformably by normal Manlins with typical fossils. 

From the foregoing it becomes apparent that there was a 
continuous northward and eastward transgression of the interior 
or Mississippian sea from the beginning to the end of Siluric 
time. The origin of the lime mudrocks forming the waterlimes 
and the Manlius limestone needs a brief consideration. They 
have been considered as chemical precipitates, but all the char- 
acteristics of the rock are against such an assumption and point 
rather to a clastic origin. Considering this origin as the most 
likely, the lime mud must have resulted either from the grinding 
up of organic deposits, such as shell heaps or coral reefs, or 
through the mechanical erosion of earlier limestones. So far 
the direct derivation of the lime mud from organic deposits has 
little evidence to support it. It is true that there may still exist 
coral reefs or shell heaps of this period which have not yet been 
exposed by erosion, and that others may have been entirely 
worn away. Yet in view of the fact that these deposits are 
uniform over such wide areas and that no remains have been 
found in them from which such lime flour could be derived, we 
are hardly justified in entertaining this supposition. If on the 
other hand we consider that these lime mudrocks were largely 
formed from the lime mud derived from the Trenton and older 
limestones, we must postulate that these limestones, which un- 
doubtedly reached far up on the crystalline old land/ were 
covered by Utica and Lorraine sediments at the end of Lorraine 
time; that these silicious sediments were gradually eroded during 
early Siluric time, and that at the beginning of the waterlime 



'The Trenton limestones may actually have covered the Adirondacks, but 
Kemp is inclimMl to believe that this was not the case. Ciishing, in a 
recent i>ai)er [X. Y. State Mns. Bui. 77. llK^o. p. 52 ct scq.] concludes that 
there was a projn*essive overlap of tlie early limestone s on the crystallines, 
capped by Utica shale which may have extended to or al)ove the summit 
of the entire massive. Wilson cites S4?veral cases where Black river corals 
grew on the crystallines in the neighlK>rh(M)d of Kingston Out. 
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Rock shelter, Copymans limestone, South Schoharie. The weathering occurs 
along the Siluro-Devonic contact mainlv in the transition beds 
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deposition the shore was abruptly advanced over the eroded 
sandstone ledges which formed the shore and supplied detrital 
material, to the newly uncovered limestone ledges [see fig. 
31 A-B]. 

That there probably was a sudden deepening of the water and 
a consequent sudden advance of the shore seems to be indicated 
by the abrupt change from quartz sandrock to lime mudrock 
which we see in the sections of the cement region southeast from 




TifT. 31 A-B Diafprams explaining the sudden change from coarse sillcious to fine cal- 
careous sediment owing to sudden advance of the sea 



Schoharie. That there was an interval of elevation into dry 
land, accompanied by erosion, between the deposition of the 
Binnewater sandstones and that of the Rosendale cement bed, can 
not be held, on account of the total absence of erosion of the sand- 
stones in any of the sections exposed. The bed preceding the 
cement is uniformly the same in all sections, but has the aspect 
of having been partially consolidated before the waterlimes were 
deposited. Irregularities in the thickness of the cement bed are 
due to irregularities in this floor bed, these irregularities being 
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structural and not erosional. At Binnewater such an uncon- 
formity of deposition without erosion is seen near the old cement 
tunnels. The foUowinjij diagram illustrates it [fig. 32]. 

In the Schoharie region this change brought with it the depo- 
sition of the Braj-man shales, indicating that the source from 
which the Schoharie region was supplied was still in large part 
a silicious shore; the ledges of Lorraine had apparently not been 
wholly covered by water to the north of Schoharie. Eventually 
however the shore advanced to the limestone region, which may 
have been where now is the Mohawk valley, 25 miles or more 

north of Schoharie. This 
great distance of the 
shore explains the fine- 
ness of the material, 
which was carried out to 
this region, and the 
scarcity of organic re- 
mains which are chiefly 
restricted to pelagic ani- 
mals, some of which dur- 

FiK.32 Irregularities in deposition of Rosendale ^^g later Manlius time ac- 

cumulated in such abun- 
dance as to form the greater part of the limestones. When at 
any time the conditions became favorable, corals began to grow, 
and their destruction helped to form the lime sandrocks found 
at intervals in these Siluric beds. 

The shore equivalents of the waterlimes and the Manlius were 
most probably lime sandrocks and lime rubblerocks which have 
long since been removed by the extensive erosion to which this 
region was subjected in Postpaleozoic time, as discussed in 
chapter 8. The basal inegularity of these dejiosits, i. e. the thin- 
ning out in some places of basal members, is due to irreguhirities 
of the old ocean floor, composed of the already consolidated 
and in places strongly folded and eroded Iludson slates and 
sandstones. 




wATen S.S. 
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The sudden transition from Hudson sandstones to limestones 
of Upper Siluric age, has been frequently noticed by writers. The 
absence of clastic silicious material at the base of the limestones 
has been particularly commented on. Van Ingen and Clark 
record the presence of boulders of sandstone in the " Coralline "^ 
limestone near the contact with the upturned and strongly 
eroded Hudson river sandstones at Rondout, but these boulders 
are overgrown with Bryozoa and corals, showing that they did not 
form a part of an actively eroded shore. Had the shore gradu- 
ally advanced landward, there must of necessity have been formed 
a deposit of silicious elastics, derived from the underlying beds. 
In certain cases such an accumulation of clastic material actually 
occurred as shown by the basal beds at New Salem. As a rule 
however such beds are absent, indicating a sudden deepening, 
so that offshore dejjosits could accumulate on the silicious 
basement. 

This sudden advance of the seashore seems to have produced 
a breach in the barrier which separated the Atlantic waters from 
those of the interior continental or Mississippian sea. Through 
this breach the Atlantic fauna found an entrance, so that in the 
deposit of this time we have a mingled Atlantic and Mississippi 
sea fauna.2 

The fauna of the Cobleskill of Schoharie seems to be a com- 
posite of the fauna of the lower Manlius of the interior (Groou- 
field limestone faunn) and that of the Atlantic province of Siluric 
time. We know from the Siluric deposits in the Atlantic province 
that species which in the interior wei'e confined to the Niagaran 
beds continued in the open ocean practically throughout the 
Siluric. With the invasion of the Atlantic waters, we would expect 
these species to make their way into the interior basin again but to 



*Tbe Coralline limestone of Ilondoiit has been correlated by Hartnas?el 
with the Wilbur limestone, a name applie<l by him to the basal bed of lime 
sandrock found in many places between the Rosendale cement, and the 
Binnewater sandstone. There is some reason to believe however that this 
Rondout Coralline is the Cobleskill, which here rests directly on a knob of 
Hudson, around which the Rosendale beds were deposited. [See p. 312] 

*See Hartnagel. loc. cit. p. 11 5.". 
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be more abundant in the eastern deposits of the region than in the 
western where the spei*ies from the interior would hold sway. 
Hal y sites catenulatus is one of these species, which is 
extremely characteristic of the Cobleskill of the Rosendale cement 
region, but Hartnagel records it from only one locality in the Scho- 
harie region, i. e. northeast of Howes Cave. Again some of the 
characteristic western species, such as Spirifer eriensis, 
S. corallinensis, Trochoceras gebhardi and 
Leperditia scalaris, while common in the Schoharie 
region, are absent in the Cobleskill of the Hudson valley. S. 
corallinensis and S . eriensis occur however in the 
upi)ermost Manlius of Becraft mountain,^ shoi^ing that by the 
end of Manlius time these species had made their way east to the 
Hudson valley. 

*Grabau. Stratigraphy of Becraft Mountain. N. Y. State Paleontol. An. 
Rep't for 1902; N. Y. State Mus. Bui. 69, p. 1042 
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Chapter 3 

BTBATZORAPHT OF THE 80H0HABIE BEOIOK (continued) 

The Lower Devonic rocks of the region 

The Schoharie region has long been famous for the clear 
differentiation and normal succession of the rocks of the Helder- 
berg series and their immediate successors up to the base of the 
Onondaga limestone. The rocks now classed as Helderbergian 
[see table] were formerly included in the upper part of the 
Siluric, under the name of Lower Helderberg group.^ The Tenta- 
culite or Manlius limestone was included in the Lower Helder- 
berg group, for it was generally held that sharp division lines are 
necessary to separate formations. It is only within the last few 
years that the Devonic age of the higher portions of the Lower 
Helderberg group has been established, chiefly by the paleontologic 
labors of Clarke and Schuchert, and that the dividing line between 
Upper Siluric and Ijower Devonic was definitely established at 
the top of the Manlius limestone. Till recently the formations 
under consideration have been known by the names given them 
by the early geologists, among whom John Gebhard esq. and 
Lieut. W. W. Mather were specially concerned with the Helder- 
berg rocks. Paleontologic names were largely selected for the 
formations by these geologists, but these have since been replaced 
by names selected from typical localities, mostly in the Hud- 
son valley. The following table shows the Lower Devonic 
formationa with the present and former names, the highest beds 
being placed at the top of the table and the current nomenclature 
at the left. 

*The Upper Helderberg group iDcluded the Ksopus and Schoharie grits 
and the Onondaga limestone. 
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Oriskanian 



i Esopus grit 
I Oriskany formati<»n 
Port Ewen limestone 



Becraft limestone 



Helderbergian 



Upper Siluric 



Cauda-galli grit 
Oriskany sandstone 
Upper slialy lime- 
stone (in part) 
r D pper Pentamerus, 
j including Sciitella 
and Enerinal lime- 
stones 



limestone 

Coeyraans limestone 
Manlius limestone 



New Scotland sbaly j ^^,^^^'1' ^'^ft ^\P^^' 
limestone 1 ^^.^^^« ^^^^'^ ''"^e- 



stone 

Lower Pentamerus or 
Pentamerus lime- 
stone 

Tentaculite limestone . 



a* 
2 

b£ 

to 

'a 

u 
a; 



The Coeymans or Lower Fentamems limestone 

This formation has a thickness of about 50 feet in this region. 
It is mainly a rather coarse semicrystalline limestone composed 
of fragments of shells, crinoids and corals. At intervals the rock 
is a nearly typical shell limestone or coquina, with the brachiopiod 
shells composing it largely in a perfect state of preservation. 
These weather out in relief on the exposed edges of the rock and 
with care may be collected from these surfaces. Even when per- 
fect sheila are abundant, the main mass of the rock is nevertheless 
formed of fragments, and this fact renders the rock a very com- 
pact, hard limestone of very uniform grain, and generally of a 
dark color, the color being due not so much to impurities as to 
the manner in Avhich light is reflected from the innumerable 
cleavage surfaces of the small calcite grains. 

No coral iref structure has been observed in this rock in any 
of its exposures, thcmgh heads of corals, specially F a v o s i t e s 
helderbergiae are often quite common, more particularly 
in the lower part of the formation. These comls often appear to 
be in the place where they grew, in which case Ihey are repre- 
sented by perfect heads. Not infi*equently however coral frag- 
ments alone are present or are mingled with the unbroken heads. 
In such cases even the perfect heads are found overturned, while 
the fragments lie in all positions. 
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The lower beds of the Coeymans formation are generally massive 
limestones, while the upper ones are more thin bedded and gener- 
ally show a transition to the overlying New Scotland formation. 
This relative character is maintained throughout the Helderberg 
region, and is also found in the outliers east of the Hudson, 
Mt Becraft and Mt Bob. Topograi)hically this is expressed by 
a cliff wherever the massive 
beds are exposed and by a 
slope above this, formed by 
the thinner bedded strata. 
The cliff of the lower Coey- 
raans is conspicuous every- 
where in this region, being 
particularly prominent on 
both sides of West moun- 
tain and on the south face 
of Barton hill along the Fox 
kill. The cliff not infre- 
queuftly overhangs owing to 
the recession, by weiither- 
ing, of the transition layers 
between it and the Man- 
lius. Thus there is generally 
a cavernous recession at 
the base of the Coeymans, 
which in many places forms an adequate rock shelter [sec 
pi. 11]. It is at the base of this rock that the remarkable 
crinoid M e 1 o <• r i n u s j) a c h y d a c t y 1 u s [fig. 3^] has been 
found, the locality furnishing most of the specimens obtained, 
being the cliff east of Schoharie courthouse. The thickness of 
the formation at Kondoiit, New Salem and at Indian Ladder is 
the same as at Schoharie, i. e. 50 feet, while at Mt Becraft its 
thickness is 45 feet. There is generally much chert in the upper 
portion of this formation, but this appears to bi^ wanting entirely 
in the exposures of the Schoharie region. At Howes Cave the 




Fiff. 33 Melocriniis iMich y dacty lus 
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lower portion is q^uarried together with the Manlius and manu- 
factured into Portland cement. In composition it is similar to 
the Manlius, though in texture it is always a sandrock. 

The most accessible exposure of the Coeymans in the Schoharie 
region, is in " the rocks '' which extend in a cliff from behind the 
cemetery at Schoharie southward till they cross the Middleburg 
road about a mile south of Schoharie courthouse. The rock has 
been quarried at two places for road metal, one in the cliff back 
of Schoharie courthouse, and the other at the northern end of 
Lasell park. Though the formation is well expo€ed on West hill, 
only the upper layers can be examined, as the lower 25 to 30 feet 
forms an almost inaccessible perpendicular or overhanging cliff. 
On the road leading up West hill, however, a short distance be- 
yond the point where it branches off from the East Cobleskill 
road, a good section of the formation is found. The lowest beds 
exposed in the cliff along the roadside are the upper Manlius beds, 
of which about 33 feet are shown. These are succeeded by about 
32 feet of massive Coeymans, part of which is quarried by the 
roadside. Above this are about 20 feet more, forming low ledges 
in the field, and then follows a slope of New Scotland [see section 
fig. 198] . Southward good outcrops are found behind the Gebhard 
farm in cliffs below the road [map: IX h, 46]. Good cliffs of 
lower Coeymans, rich in fossils, are also found south of the Cobles- 
kill, between Braymanville and the Howes Cave road [map: 
VI f, 32] and again halfway between Braymanville and Barner- 
ville [map: V b, 30] where ledges of Coeymans traversed by wide 
master joints, project into the Cobleskill for some distance. At 
Barnerville, ledges of Coeymans with fossils are well exposed in 
the village and on the south banks of the stream. On Barton hill 
good exposures of the Coeymans are found in low cliffs which 
almost encircle the hill. 

Fossils of the Coeymans 

The following are some of the more characteristic species. 
Crinoids. Melocrinus pachydactylus [fig. 33] . 
TLis large and beautiful species was found in the shaly layers 
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at the base of the Coeymans in the cliffs in the eastern part of 
the village. It is one of the first crinoids found in this region, 
and one of the most beautiful. L e p a d o c r i n u s g e b - 
hardi [fig. 34] is also abun- 
dant in this formation, the 
tapering stems being frequently 
found. The nutlike head, com- 
posed of irregular plates, is 
easily recognized. The species 
belongs to the group of the 
Cystoids. 

Among the brachiopods, 
Stropheodonta varis- 
t r i a t a [fig. 35] is the most 
abundant and characteristic of 
the lower beds. It is fre- 
quently larger than in the 
Manlius. Other characteristic 
brachiopods are : C a m a r o - 
toechia semiplicata 
[fig. 36], a small species, smooth in the upi)er portions and with 
a few small plications near the base; very abundant in some of 
the layers and represented by a variety [sec fig. 27 ah] in the 

transition beds at the top of 
the Manlius; Uncinulus 
muta bills [fig. 37], a 
robust, rounded form with 
numerous rather faint r,nd 
rounded plications, and [)vo- 
nounccd anterior emargiuation, 

Fig.35 stropheodonta varistriata 

often occurs in considerable 
abundance ; A t r y p a reticularis [fig. 38] , generally 
robust and easily recognized by the unequal convexity of the 
valves and the reticulated surface markings, and S i e b e r e 1 1 a 
galea t a [fig. 39], easily recognized by its form, the strong 
overarching beak of the pedicle valve and the strong rounded 




Fig. 34 Lepadocrinus gebhardi 
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Fig. 36 Camarotoechia 
s e in I p 1 i c a t a 





FiK. 3« Atrypa reticularis 
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Figr.S? (Jncinulus mutabilis 




Fig.39 Sieberella galeata 
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plications which however may become faint or even wanting in 
some individuals, which then resemble S. pseudogaleata 
[fig. 74]. 

Besides the species mentioned, which may be regarded as the 
diagnostic fossils of this formation, there are a number of other 
brachiopods, as well as trilobites, which, however, are also 
found in the New Scotland. These are all listed in chapter 7. 

New Scotland beds 

Deltbyris shaly limestone; Catskill shaly limestODe; 
Lower shaly liiiM^tODe; of various authors 

This formation, which immediately succeeds the Coeymans 
limestone, is not so well exposed in the Schoharie region as it 
is in other parts of the Ilelderberg escarpment. This is due to 
the fact that the rock weathei's readily, and hence forms soil- 
covered slopes, which are commonly utilized for grazing pur- 
poses, being in most cases too steep for profitable lulling. Hop 
and grain fields are however by no means uncommon on this 
rock when its outcrops form gentle slopes. More continuous 
and satisfactory outcrops of this formation are found in New 
Scotland township in Albany county which has given the name 
to the formation, and at Becraft mountain in Columbia county 
and Rondout in Ulster county. 

In the Schoharie region as in most places along the Helderberg 
escarpment the Coeymans limestone grades upward into the 
New Scotland beds and it becomes diflScult to draw the line 
between the two formations. The upper Coeymans beds grad- 
ually become more thin bedded, and impure layers containing 
much argillaceous and silicious material make their appearance. 
These gradually increase in proportion till there remains but 
a comparatively small portion of the limestone. At intervals 
hard calcerous beds appear which generally crop out on the hill 
slopes, but for the most part the rock seems to disintegrate 
readily and form clays. These disintegrated masses may often 
be seen along the roadsides and form interesting sources for 
the collection of weathered-out fossils. The more resistant 
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layers generally break up into blocks or slabs of moderate size 
and are commonly found resting on the surface of the slope under- 
lain by this rock. These fragments generally have their surface 
covered with weathered-out fossils, chiefly brachiopods and bryo- 
zoans, and in the majority of localities in the Schoharie region 
they form the only available source of the fossils of this rock. 

Very often these fragments are used in the construction of 
stone fences where however they are associated with other rock 
masses from higher or lower strata. One of the best places 
for the collection of the fossils of the upper portion of this rock 
is along the line of contact with the overlying Becraft lime- 
stones. There is generally some weathering back along this 
contact, the more massive Becraft limestone overhanging and 
sometimes forming rock shelters. Behind the house of Mr Sam 
Clark, on Dann's hill opposite Schoharie, one of these rock shel- 
ters has been formed, the projecting ledge being supported by 
a pillar of New Scotland [see pi. 12]. Near by is a small cavern 
worn along the Becraft-New Scotland contact line by a small 
stream which runs dry during the summer months. In the floor 
and arch of the shelter many weathered-out specimens of well 
preserved fossils may be obtained. At this point the slope 
underlain by the New Scotland beds is very steep, and numerous 
broken fragments of the harder beds of this series, together with 
slabs of the lower Becraft, formerly covered the surface, but 
have been gathered and piled up in fences behind which the soil 
of the slope is retained. From these fragments many good 
fossils may be obtained. 

Farther north, on the slope of West or Terrace mountain, 
below the house of Mr George Acker, other good opportunities 
for collecting fossils from this horizon are offered. In fact, with 
the exception of a few outcrops on East hill above Schoharie,, 
specially near the Mix and O'Keilly quarries, the best oppor- 
tunity for the collection of the fossils from this formation is in 
West and Dann's hills, between the Coeymans cliff below and 
the Becraft cliff above. The nearest good collecting ground for 
these fossils in the Helderberg is on the slopes of High Point; 
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above the Coevmans cliff about a mile south of Altamont, while 
Other good exposures are found at Indian Ladder, New Salem, 
Becraft mountain and on North hill near Kingston. 

The thickness of the New Scotland beds in the Schoharie region 
averages 115 feet. At New Salem it is 120 feet thick ; near Clarks- 
ville, 127 feet. At Becraft mountain from 70-75 feet occur while 
at Kingston the thickness is estimated at 100 feet. 

Fossils of the New Scotland beds 
As will be seen from the list of fossils in chapter 7, this 
formation is one of the richest of the Helderberg series. Only 
a few of the most typical species can be mentioned. 





Fitt.iO Khipidomella oblata 

Brachiopods. Khipidomella oblata [fig. 40 and 40a.] 
This species may be recognized by its broadly pounded outline, 
short hinge area, the greater convexity of the brachial valve and 
the fine radiating surface striae. It is a common species. 

Dalmanella perelegans [fig. 41] and D . s u b c a r i - 
n a t a [fig. 42] are also characteristic species, and can be dis- 
tinguished from the preceding by the shallower brachial valve, 
which generally has a depression down the center, while the 
pedicle valve is strongly convex. Of the two species the first 
has a more sloping hinge area and a more strongly convex 
brachial valve. 
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Fiyr. 43 Strophonella headleyana 
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Fiff. 44 Leptost rophia beckl 




Fl;f. 4.> orthothetes wool worth anus 
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Fig. 46 Leptaena rhomboidalis 



Fig. 47 Spirifer per- 
lamellosa 




Fig. 48 Spirifer raacropleura 



c^ # 





Fig. 49 Uncinulus nucleolatus 
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Strophonella headlejana [fig. 43], Leptostro- 
phia becki [fig. 44] and Orthothetes woolworth- 
a n u s [fig. 45] are the most characteristic strophomenoid shells. 
Of these the first two are characterized by a crenulated hinge 
line, the first having the convexity of the valves reversed while 
L. becki is normal, often almost flat, and not infrequently 
with concentric wrinkles; the spreading muscular impressions 
are also very characteristic. O. woolworthanus likewise 
has the convexity of the valves reversed, but has a broader hinge 
area than S. headlevana and no crenulations. 







¥\g. 50 Uncinulus abruptus 

Leptaena rhomb oidalis [fig. 46] one of the common- 
est brachiopods of this horizon, is easily recognized by the strong 
concentric wrinkles and the abrupt anterior deflection. 

Among the Spirifers S. perlamellosus [fig. 47] is readily 
recognized by its rounded plications and strong lamellose con- 
centric striae ; while S. macropleura [fig. 48], the most 
characteristic species of this horizon, may be known by its large 
size, few, very broad and gently rounded plications and numerous 
fine radiating striae. 

Among the rhynchonelloid shells Uncinulus nucleo- 
1 a t u s [fig. 49] U. abruptus [fig. 50] and U . v e 1 1 i - 
catus [fig. 51] occur, all of which are robust and readily dis- 
tinguished by the characters shown in the illustrations. 
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Fig. 51 Uncinulus vollicntus 







Figr. W S tenosohisma formosum 



4ti # 



Fig. 52 Stenoschisma alt iplicntum 




Fig. 54 Eatonia media lis 
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S t e n o 8 c h i s 111 a a 1 1 i p 1 i c a t u iii [fig. 52] is readily dis- 
tinguished by the abrupt anterior emargination due to the deep 
folding sinus. It is, however, not so readily distinguished from 
S t e n o s c h i s ni a form o s u m f fig. 5.*i] . which is a broader 
and less triangular shell. 

E a t o n i a m e d i a 1 i s [fig. 54] is a rhynehonelloid with an 
abrupt and marked anterior deflection, and rounded plications 
chiefly at the anterior margin. 

Among the smooth brachioj»ods are M e r i s t e 1 1 a 1 a e v i s 
[fig. 55], M. a r c u a t a [fig. 56 and 5(5^] and M. p r i n e e p s 






Fig. 55 M e r i 8 1 e 11 a 1 a e v i s 

\^g. 57], which are readily distinguished from one another by 
their form and proportion and from the other brachiopods of this 
horizon by the abscnc e of surface striae or plications. 

A t r y p a reticularis [fig. .*iS] is abundant in this as in 
the other formations. 

A number of pele<ypods occur in this horizon, but on the 
whole they are not common or well preserved. One of the most 
readily recognized is A c t i n o p t e r i a t e x t i 1 i s [fig. 58] , 
which is very oblique, with a strong posterior wing, and sharp 
radiating striae cancellated by concentric lines. A. securi- 
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Fig.SQ Actinopteria securif ormis 



Fig.58 Actinopteria textilis 




Fig.eo Platyceras ventricosum 





Fig. 61 Platyceras gebhard 
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f or ni i s [H^, 5f)], a less oblique 8i)ei*ies, is also common in this 
and other horizons. 

The gastropods are well represented by the type Platyceras 
which is rei)resented by species showing various degrees of non- 
coiling. P . V e n t r i c o s u m [fig. 60] and P. gebhardi 
[fig. 61 ] are the most closely coiled and easily distinguished from 
each other by the ventricosity of the first species. A few of the 





Fig. 06 Phacops logani 



Fiff.67 Dalmanites 
pleuroptyx 



more characteristic species with slight coiling are rei>resented in 
the illustrations [figs. 62-64] and they give an idea of the in- 
stability of the form of this very variable gastropod. 

Various species of Orthoceras occur in this and in the preceding 
horizon. They are generally poorly preserved. O. helder- 
b e r g i a e may be given as an example. 

Among the pteropodous mollusca, (' o n u 1 a r i a h u n t i a n a 
[fig. 65] may be cited. The species is easily i*ecognized by its 
form and peculiar surface markings. 

Trilobites are not uncommon in this formation, but perfect 
specimens are not easily obtained. Phacops logani [fig. 66] 
is one of the most abundant and readily recognized by its strong 
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and pustulose glabella, the position of the eyes and the general 
outline of the body as shown in the illustration. Dalmanites 
pleuroptyx [fig. 67] is characterized by a deeply lobed gla- 
bella, which widens rapidly toward the front; by the strongly 




Figr- 68 Dalmunitesnasutus 

crescentic outline of tlie head, with the moderate lateral spines, 
and by the large triangular pygidium. Another species, D . n a s u- 
tus [fig, 08], is characterized by a bifurcating anterior exten- 
sion of the head, longer and sharper genal spines, and a pygidium 
furnished with a long, narrow spine or telson. 
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Becraft limestone showing weathered surfaces with shells and crinoid frag- 
ments in relief. Quarry on East hill ahove Schoharie [see pi 14] 
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Becraft limestone 

Scutella and Encrinal limestones [Vauuxem etc.], Sparry limestone 
[Gebhard], Upper Pentamerus limestone, Upper memt>er of the Deltliyris 
shaly limestone [Mather], Upper limestone of Becraft mountain 

This limestone was included by Mather in his Delthyris shaly 
series, but has always been treated by subsequent authors as a 
separate formation. Its best exposure is on Becraft mountain 
near Iludson, where it is 45 feet thick and extensively quarried at 
the present time and manufactured into Portland cement. 

Lithically the rock is a coarse-grained crystalline lime sand- 
rock, densely packed with brachiopod shells, so that not infre- 
quently it has the character of a shell rock or coquina. This char- 
acter is well shown on- the weathered edges of the rock, where 
the shells stand out in relief, as shown in the photographs 
[pi. 13, 14]. The rock is massive bedded, compact and hard, and 
when fresh of a dark gray color, but ^veathering creamy or white. 
The lower part is rich in joints of crinoid columns, which are 
also frequent throughout the mass. The basal portion of a large 
crinoid, Aspidocrinus scutelliforrais is common in 
the lower part. The fancied resemblance of these fossils to the 
echinoid Scutella has given rise to the term " Scutella limestone ". 
These calyx bases are from one to two inches in diameter, gen- 
erally flatly bowl-shaped, though sometimes having more the 
shape of a very flat cone, with an apical aperture. The whole 
shield is rendered crystalline by secondary infiltration of calcic 
carbonate, as is usual in echinoderm remains, and the cleavable 
calcite masses thus produced are very characteristic and easily 
recognizable. They foi-m a good index to the formation. On the 
weathered surfaces these basal shields often stand out in relief 
and in such cases their true form and character can be well seen. 
In the lower and middle portions of the rock the shells composing 
it are mainly Spirifers and rhynchonelloid brachiopods. In the 
upper portion however Sieberella pseudogaleata 
[fig. 74], the index fossil of this formation, predominates. 

From its resistant character this limestone mostly forms cliffs, 
which are often very pronounced and generally project above the 
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New Scotland l)ed8 as rock shelters, owing to rapid disintegration 
of the underlying beds at the contact line [see pi. 12]. The 
heavy l)ed8 of rock are traversed by joint cracks, which by solu- 
tion frequently become widened into fissures of considerable 
extent. 

ExiK)sures are numerous in the Schoharie valley but less fre- 
quent and accessible in that of the Cobleskill. On both West and 
East hills and on Dann^s hill good cliffs of this rock extend for 
miles alM)ve the New Scotland slope. One of the best exposures 
is in front of the home of Mr George Acker on West hill, where a 
cliff of loll feet of the limestone may be seen extending for some 
distance just below the road. Above this are 5^ feet of similar 
rock, after which the limestones become somewhat finer grained, 
darker and more compact, with fewer organic remains. These 
upf)er beds with a thickness of 10-15 feet may rejiresent a part 
of the Port Ewen or Upper Shaly bed series, which is othen^ise 
unrei)resented in this vicinity. At any rate they are lithically 
identical with beds occupying a similar position at Becraft moun- 
tain and which there rejireseut the I*ort Ewen beds. 

Including these beds with the Becraft, from which they scarcely 
differ lithically, we have about 30 feet of strata between the New 
Scotland and the Oriskany. At Countryman hill near New Salem 
the Becraft has a thickness of only 17 feet and is at once suc- 
ceeded by 2 feet of Oriskany. At Clarksville, a mile farther 
south, it is 20 feet thick and is succeeded by 1 foot of Oriskany. 
At Becraft mountain, where the thi( kness of the Becraft is 45 
feet, there are from 20 to 25 feet of Port Ewen between it and 
the Oriskany, the transition being apparently a graduc.l one. 
At Rondout on tbe other hand, where the Becraft has a thickness of 
about 35 feet, it is succeeded by 110 feet or more of Port Ewen or 
Upper Shaly beds. The great thickness of the Port Ewen beds 
here is nminly due to a diffei*ence in the material of which it is 
made, this l)eing in a large measure argillaceous and silicious 
elastics, whereas at Becraft mountain it is mainly a deposit of 
lime sandrocks. 
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These facts point to an hiatus or stratigniiihic uneonformlty 
between the Becraft and the Oiiskany, which may be due merely 
to nondej:osition in the Schoharie and Helderberg region, without 
much eiH>.sion of previously deposited rocks. 

The Becraft, though a very good limestone, is quarried only in 

two places in the Schoharie valley. One is on the slopes of East 

hill on the road which leads up the hill northeast fi'oni Sihoharie 

[maj) : XI g, 44], and the other about half a mile east of Frisby-s 

mills in a field between the Middleburg road and the railroad 

track [map: IX j, 62]. 

Fossils of the Becraft limestone 

While this limestone is almost entirely composed of fossils, the 
number of species is limited. The erinoids are mainly repre- 
sented by Aspidocrinus scutelliformis, of which 
only the broad, shieldlike base is preserved. This is very abun- 
dant in the lower Becraft and the upper New Scotland, for 
which refison this portion of the formation was formerly called 
the Scutella limestone. This fossil varies from one to two inches 
in diameter, and in convexity, from low-rounded to subconical. 
It is always crytitallized and the calcite cleavage is a very 
characteristic feature. 

The brachiopods are the most characteristic fossils of this 
horizon. Among the orthid shells S c h i z o p h o r i a m u 1 1 i'- 
striata [fig. 09] w ith its sti*ongly convex valve, and sharp, 
fine surface striae, predominates. Spirifer concinnus 
[^g. 70] is generally represented by small individuals with faint 
rounded jilications and shallow rounded sinus. It is the only 
common s])ecies of the genus. On large specimens the fold of the 
l)rachial valve shows incipient plications. The rhynchonelloid 
shells are represented by Stenoschisma formosum [fig. 
53] already noted in the New Scotland ; W i 1 s o n i a v e n t r i - 
cos a [fig. 71], a small round, extremely ventricose sjiecies, 
with low rounded plications ; U n c i n u 1 u s c a m p b e 1 1 a n u s 
[fig. 72] and U . n o b i 1 i s [fig. 73] easily distinguished by their 
f(>rm and plications. M e r i s t e 1 1 a p r i n c e p s [fig. 57] 
and A t r y p a reticularis [fig. 38] also occur in this 
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Fig:. 70 Spirifer concinnus 



Fig. m Schizophoria multistrlatn 



(^ # 





Fig:. 71 Wilsonia ventricosa 





V\g.7^ Uneinulus camp be 11 an us 




Fig-. 73 Uneinulus nobilis 




Fig. 74 Siebcrella pscudograleata 
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horizon. By far the i^ost characteristic and abundant species is 
SiebereUa pseu dogalea ta [fig. 74], easily distin- 
guished from S . g a 1 e a t a by its more elongated form and 
absence of plications. As already stated the upper portions of 
this limestone are sometimes entirely composed of this species. 
A number of gastropods occur but they are not abundant. 

Oriskany formation 
Resting on the Becraft limestone or on the darker limestones 
which in some places succeed the Becraft and represent the Port 
Ewen beds of the central Hudson region, we find in a great many 
localities in this district a dark, silicious and very fossiliferous 
limestone. This is the repiresentative of the Oriskany, which at 
Oriskany Falls, Oneida co., its type locality, consists of 20 feet 
of nearly pure, white fossiliferous quartz sandrock. The rock of 
the Schoharie region appears to be a mixture of quartz and lime 
sand grains. The latter are commonly dissolved out in the ex- 
posed rock, which then changes from a dark bluish gray very 
compact rock, in which the fossils are distinguishable with diflft- 
culty, to a brown porous sandrock w ith the fossils represented bj 
both external and internal molds, which are beautifully preserved 
and show every detail of marking characteristic of the original 
which has been dissolved away. The upper member of the forma- 
tion is a compact quartzite, which forms an even and level floor, 
marked only by peculiar wave marks, which resemble in a general 
way the markings found in the Esopus shale next above, and are 
known by the name of Spirophyton (Taonurus) 
c a u d a - g a 1 1 i . This upper sui'fat e of the Oriskany is so marked 
that it is readily recognized at a glance. It has been noticed 
throughout the Helderberg i-egion, retaining its marked surface 
everj-where. From the hardness of this surface layer and the soft- 
ness of the overlying Esopus shales it follows that erosion is 
largely concerned with the removal of the overlying soft beds. 
Thus the Oriskany forms a level platform or terrace wherever the 
beds are nearly horizontal, a feature which may be observed in a 
great many places in the Helderberg region. Near Schoharie this 
may be seen on both West and East hills above the village, the 
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best localities being at the house of Mr George Acker on West 
mountain, where a red barn, visible from Schoharie, stands 
dii'ectly on this surface; and on East mountain above the Fox kill, 
where the road for some distance runs on this stratum. 

The two places just mentioned furnish the best localities 
for collecting the Oriskany fossils of this region. The fossils 
are best obtained from the loose blocks which are found plenti- 
fully scattered al>out the fields or j)iled up in fences. The 
weathered rock is easily shattered by the hammer, and care must 
be taken to get the fossils without injuring them. 

On the eastern side of West hill there appear to be from 5 to 6 
feet of the Oriskany, but owing to the imperfect sections exposed, 
no accurate determinations could be made. On the west side of 
this hill, however, this formation apjiears to be much thinner, and 
in some places not represented at all. This is again the case 
farther southwest along the road leading to Howes Cave between 
Dann's and Sunset hills but on the north slo|)e of the latter hill 
a good exposure is found [sec section in ch. 5]. On the whole, 
the Oriskany sandstone is not Avell exposed in the Cobleskill val- 
ley, and it is not impossible that it is absent over part of this 
area. On East hill the thickness appears to be not over one or 
two feet, the highest beds being represented. 

While the lack of outcrops can not of course be accepted as 
conclusive evidence of the absence of this formation in portions 
of this region, yet the fact that the Oriskany is so eminently fitted 
to produce extensive outcrops, or at least to influence the topog- 
rajihy, lends color to the supposition that where the outcrops are 
wanting, other conditions being favorable, this formation is either 
absent, or so thin that it ean not exert its normal influence on the 
progress of erosion. If then we accept the facts as indicating an 
iri-egularity in the thickness of this formation, we have additional 
evidence pointing to an hiatus between the Becraft and Oriskany 
formations of this region. We may therefore assume that during 
early Oriskany time the Schoharie as well as the northern Helder- 
berg regions were above water and subject to a certain amount of 
erosion during which the Port Ewen beds and in places also por- 
tions of the upper Becraft were removed, with the exception of 
the remnant of the former formation found on West hill. During 
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this period the near shore sand and pebble beds of the lower 
Oriskany were deposited in the Rondout region and southward 
and the lower Oriskan}- beds of Beeraft mountain were deposited 
probably at a greater distance from the shoi^e, so that the 
silicious element in them became much reduced. As has been 
shown elsewhere^ the Oriskany of Becraft mountain is a continu- 
ous series w^ith the nelderbergian series, the calcareous Port 
Ewen beds of that locality' forming a comi)lete transition from the 
one to the other. 

Fossils of the Oriskany formation 

Brachiopods are the most chanuteristic fossils of this fonna- 
tion. One of the most striking isHipparionyx proximus 




Fig. 75 Hi i»i)ariou3'x proximus 



[fig. 75] with its extremely convex brachial and nearly flat pedicle 
valves, the latter with strcmg nuiscuhir impressions, which have 



* Stratigraphy of Bocraft iiionntain. 
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Fl8r-76 Rblpidomella musculosa 







Fig. 77 Lcptost ropliia magnifica 
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Fig. 79 Spirifer arcnosus 
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been compared with the impression of a colt's foot. R h i p i d o • 
mella mnscnlosa [fig. 76] is a smaller type, with less 
marked muscular impressions. I^eptostrojihia mag- 
nifica [fig. 77], a large nearly fiat species, with pronounced 
divergent muscular imi)ressions and fine radiating striae, is like- 
wise common, together with several other si)ecies of the genus. 
Spirifer murchisoni [fig. 78] and S. arenosus [fig. 
79] are the most characteristic brachiopods of this formation, the 

former distinguished by its broad 
rounded plications, and smooth 
fold and sinus, the other by its nu- 
merous low rounded plications 
which also extend across the fold 
and sinus. Internal molds of 
these two species are character- 
ized by strong ele\ations in the 

Fig. SOEatoniapecuHaris ^' _. ,., ... 

rostral cavities, which are dif- 
ferently marked in the two species, as shown by the illus- 
trations. Eatonia peculiar is [fig. SO] , a small species 
with a strong anterior deflection, and the surface marked 
only by fine radiating striae is common. Several large 
I'hynchonelloids occur of which P 1 e t h o r h y u c h a b a r - 
r a n d e i [fig. 81] is the most striking. Others are IM e t h o - 
r h y n c h a p 1 e i o p 1 e u r a [fig. 82] , C a m a r o t o e c h i a 
oblata [fig. 88] and C. fitchana [fig. 84]. Lepto- 
coelia flabellites [fig. 85] is not uncommon and is the 
only small plicated shell with flat brachial and moderately convex 
l)edicle valve. One of the most characteristic siKvies of this 
horizon is the large, elongate, robust Rensselaeria 
ovoides [flg. 86] readily known by its convexity and regular 
surface striation. With it occurs the smaller, gently convex 
Mega la uteris ovalis [fig. 87], in which the surface striae 
seldom appear. 

The [ielecypods are chiefly represented by the large Pterinea 
t e X t i 1 i s var. a r e n a r i a [fig. S>^] , with its sharp striations ; 
and Pt. gebhardi [fig. 89] , with flat, rounded plications. 
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Fig. 81 Plethorhyncha barrandei 



Fig. 83 Cainarotoechia oblata 





Figr. 82 Plethorhyncha pleiopleura 
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Fiff.85 Leptocoolia flabellites 



Fig. 84 rnmnrotncchla 
f i I e h a n u 




Fiff. 86 Rensselaeria ovoides 
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FiR.87 McKalanteris ovalis 




Fiflr.88 Ptcrluea textills var. arenaria 
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FIk- B9 P t c r i i» c a g e b ti a r d i 




Vi'rf. UO IJ i a I » In • r () s I o iii a v c n t r i c o s a 
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Fig. 91 Strophostylus expansus 




Fiff . 92 Plntyceras nodosum 
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Among gastropods the close coiled and extremely rotund 
Diaphorostoma ventrico«a [fig. 90] and S t r o p h - 
ostylus expahsns [fig. 91] are the most characteristic. 
A number of species of Platvceras also oceurs, P. nodosum 
[fig. 92] being the most striking. 

Esopns shales 
Cauda galll grit, cocktail grit 

Resting on the wave-marked surface of the upper quartzite bed 
of the Oriskany of this region ^'e find a dark brown or black 
silicious or gritty shale of very uniform character and virtually 
barren of organic remains. This formation is well exposed in the 
Esopus creek below Saugerties, from which locality it derives its 
name. Throughout the Helderberg region it maintains a very uni- 
form character, commonly splitting into small rectangular frag- 
ments, which cover the slopes of the hillside underlain by it. In 
the disturbed region south of iSaugertiee this formation is strongly 
affected by slaty cleavage, which entirely obliterates all traces of 
the original bedding, but in the Schoharie region the bedding is 
readily discernible, specially in fresh exposures of the rock. 

There are few exposures of this formation in the Schoharie 
region, the only opportunity of seeing the lower beds being where 
artificial excavations have been made. Such an excavation is 
seen occurring on East hill, on the road which ascends the hill 
northeast of Schoharie, near where it passes from the Becraft 
onto the Oriskany [see map]. As usual a brief exposure has 
caused the checking of this rock so that it is mainly a slope of 
loose material. Near the summit however along the line of con- 
tact with the Schoharie and Onondaga beds, large slabs are often 
found covered with the peculiar markings which, on the supposi- 
tion that they were seaweeds and owing to the fancied resemblance 
of the marking as a whole to a rooster's tail, have been named 
Spirophyton (Taonurus) cauda-galli [fig. 93]. 
From this structure the rock has received the early name of 
Cauda-galli grit. It is highly probable however that the structure 
in question is inorganic, representing wave-marks of a peculiar 
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Fig. 9*3 Spirophytoii Taonurus cauda-galli 
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type. As already noted, similar ones are found on the surface 
of the upper quartzite of the Oriskany. 

The thickness of the Eso[ms on West hill is scarcely over 90 
feet,i while on East hill the measurements give only about 80 feet. 
At Countryman hill near New Salem the thickness of this forma- 
tion is 121 feet; at Clarksville 121 feet; at Becraft mountain and 
at Rondout about 300 feet including the Schoharie, and at Port 
Jervis about 700 feet. Except the structure described afi 
Spirophyton (Taonurus) cauda-galli no fossils 
have been found in the Esopus shales of this I'egion. 

Sequence of events daring Lower Devonic time 
With the completion of the deposition of the Manlius limestone, 
i. e. at the end of Siluric time, there appears to have been .a gen- 
eral elevation of the North American continent into dry land,^ 
with the exception of a long narrow sea, which extended along the 
western border of the old Appalachian continent ( Ai>iM)lachia) 
and between it and the newly elevated continent on the west. In 
this sea which has been named the Cumberland basin,' the Hel- 
derbergian strata wei*e deposited, i-esting directly on the Manlius 
formation and continuous with it in the central iK)rtion of the 
basin. Western New York and the whole Mississippi region, be- 
ing alM)ve sea level at that time, were actively eroded, till at the 
beginning of Oriskany time, only 7 feet (the Cobleskill member) 
of the Manlius remained in western New York; from 300-400 feet 
in Michigan ; and not over 30 feet in southeastern Wisconsin 
where it i-ests directly on the Guelph.'* Westward from this point 
the Manlius, if once present, was entirely removed by erosion, and 
farther west the w^hole Siluric is wanting. The fact that late 
Devonic rests on late Ix>wer Siluric in some localities suggests 

* These measurements are made by careful leveling from the top of the 
Oriskany to the base of the Schoharie or the Onondaga \t<cc sections in 
ch. 5]. The thicknesses heretof()re published for this formation In the 
Schoharie region are mostly too large. 

*The Cayugan emergence of Ulrich and Schuchert. 

'Ulrich & Schuchert. Paleozoic Seas and Barriers in Eastern North 
America. N. Y. State Paleontol. An. Rept for 1901. p.C47. 

* These dolomites (Monroe) may in part represent the Salina. 
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that the Siluric was present and was removed by erosion before 
the deposition of the Devonic. Thus it would appear that as 
Helderberg deposition went on, and a gradual westward migra- 
tion of the shore took place, beyond the limits of the old Cumber- 
land trough higher and higher members of the Helderberg series 
came to rest, not merely on the upper Manlius as would have 
been the case had there been no erosion, but on lower and lower 
beds of the Manlius progressively or on even lower formations. 

How far westward in New York the Helderberg invasion ex- 
tended is not known. The present extent of the formation is of 
course no index to its former maximum extent, for subsequent 
erosion may have removed a large portion of this series of forma- 
tions. No actual shore deposits have been located in any of the 
present typical outcrops of the Helderberg in New York, either 
east or west, and from this we may argue that the former shores 
of the Cumberland basin were at a considerable distance east and 
west from the i)resent extent of the formation. If the higher 
members of the formation, i. e. the beds of Becraft and Port Ewen 
age, ever extended over central New York they were entirely 
removed by erosion before Onondaga time, for the Onondaga 
formation rests on the Manlius at Cayuga lake with only a rep- 
resentative of the Oriskany intervening. On the whole it seems 
that the Helderberg transgression could not have been a very 
markedly westerly one, inasmuch as the evidences for westward 
overlap are meager. 

Examples of overlap of the Helderberg beds on lower forma- 
tions are known from only a few localities within the State of 
New York. One of them is a short distance north of Warwick on 
the Lehigh and Hudson River railroad in southern Orange county. 
Here Kemp and Hollick^ record a purplish shale resting on cherty 
Cambro-Champlainic limestone, and containing fossils possibly of 
New Scotland age. South of Cornwall station on the Erie rail- 
road in Orange co. highly fossiliferous New Scotland shales rest 
on the Longwood (Salina) shales. The possibility of a fault in 



*N. Y. Acad. Scl. Ann. 7:a'»0. 



Digitized by 



Google 



172 NEW YORK STATE MUSEUM 

this region must however be considered.^ These two examples 
represent overlaps on the eastern shore of the central Helder- 
bergian sea (Cumberland channel). ^ 

In the northern region a good example of overlap is seen in 
the Helderberg outlier of St Plelen's island in the St Lawrence 
river, opposite Montreal.'* Here a limestone with upper Helder- 
bergian (Recraft -Port Ewen) fossils rests directly on the Utica 
beds. The fauna of this limestone is in part suggestive of the 
Oriskany, thus showing these beds to be very late Helderbergian. 
This overlap marks tire neighborhood of the western shore of 
the Helderberg sea in that region. Schuchert thinks that '^ there 
is no clear evidence that the Albany county, N. Y., area ever 
connected with Montreal by way of the Charaplain valley, as 
was supi>osed by Logan and Dana to be the case." ^ Xo real 
reason is known to me why these areas need be considered dis- 
tinct, sdnce the Champlain region has been jienc^plained down to 
the Ghamplainic, and any Helderbergian beds formerly existing 
here would be removed by erosion. The similarity between the 
St Helen's Island, and New York Helderberg faunas suggests 
a direct connection ; the elements of difference between these 
faunas indicate that the connection was by a narrow channel. 

The fauna of the Square lake limestone of Aroostook county, 
Me.^ suggests a relationship with the upi>er beds of the Helder- 
bergian of the New York areas. However, several s[)ecies un- 
known in the New York Helderl>erg are found here, and link 
The fauna moi-e closely with that of Gasp(^\ Whether the faunal 
difference is such as to i^equire placing this eastern fauna in a 
se[)arate basin, or whether the difference of the faunas is to be 



» See Ries, X. Y. State (Jeol. 15th An Rep't, p. 427. I am indebted to Mr 
C. A. Ilartnagel for trailing my attention to this and the preceding occurrence. 

*The Rensselaer grit of eastern New York may represent the over- 
lapping clastic margin of the Helderberg rocks resting on upturned and 
eroded Cambric and Champlainic beds. 

=» Schuchert. Am. (Jeol. ]1K)1. 27:245. 

* More recently Professor Schuchert has expressed the belief in a channel 
in the Connecticut valley region (Private letter). 

55'ee Billings, Portland Soc. Nat. Hist. Proc. v. 1. 18(33; Williams, H. S. 
U. S. Geol. Sur. Bui. 165. 
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explained by difference in the character of the water bodies — 
the northeastern, an enibayment from the open sea; the more 
southern, a long narrow channel — is a problem still unsolved. 
Studies now in progress of these northera faunas by the state 
geologist, promise to clear up these obscure jmints.^ 

In eastern and central Pennsylvania the Stormville shales and 
sandstones replace the upper part of the Ilehlerberg limestones. 
They rest on the Stormville limestone, which represents the 
Manlius, and in part the Coeymans, as indicated by the 
abundance of S i e b e r e 1 1 a g a 1 e a t a in the upper beds. 
Between the two, there is a marked break, generally indicated 
by conglomeratic beds at the base of the overlying series. These 
often become nearly pure quartz conglomerates. On the north 
branch of the Susquehanna in central Pennsylvania (Grove 
quarry section), the Stormville limestone is succeeded by 4 feet 
of quartz conglomerate and this by 100 feet of Stormville shales 
containing a New Scotland fauna. The Stormville limestone 
here appears to represent the Manlius and lower beds to the 
base of the Decker Ferry series. We have therefore an overlap 
of the New Scotland on the Manlius. About 100 miles east of 
this section, at Stormville, near the Delaware river, the Storm- 
ville shale 1(50 feet thick and containing a New Scotland fauna, 
rests on a calcareous sandstone with quartz i>ebbles, below which 
are fragmental beds largely calcareous, but fin^quently contain- 
ing quartz pebbles. In some of these beds Sieberella gal- 
ea t a abounds, while the limestone below also contains this 
species in abundance near the top. Here the Stormvilh* lime- 
stone includes a part of the (>)eymans as well. Farther north- 
east, near Ilainesville N. J., the Stormville sandstone is a thin 
bed at the toj) of the Coeynums. 

In Perry county. Pa., the Tentaculite limestone (Manlius) is 
overlain by nearly 00 feet of flint shales, the upper 10 feet of 
which carry New Scotland fossils. Above this lies the Oriskany. 



* Clarke, John M. Perc6. N. Y. State Paleontol. An. Uep't for 1903. 

/Google 
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This therefore must be considered not far from the southern 
boundary of the Helderberg sea. 

What appears to be another ease of overlap of the upper 
beds to the east, is found near Big Stone Gap and other portions 
of southwestern Virginia. Here a coarse sandstone as suc- 
ceeded by 70 feet of limestone, silicious at the base but porous 
upward, when a bed with Leperditia occurs. This is probably 
the Manlius. Above this are coarse grained calcareous sand- 
stones made up largely of Orthis oblata, Camaro- 
toechia ventricosa and Meristella. This appears to be 
late New Scotland, which here rests by overlap on the Manlius. 
Above the sandstones are cherty limestones (the Hancock lime- 
stone of the Estillville and Bristol folios) with crinoid stems, 
Aspidocrinus scutelliformis, Chaetetes, Favosites, 
Atrypa reticularis, Leptaena rhomboidalis, 
Stropheodonta, Spirifer cyclopterus, Meristella, 
Camarotoechia nucleolata, Orthis oblata and 
others. This also represents late New Scotland or early Becraft 
time. The thickness of these two beds is not much over 150 feet. 
Above them lie 35-40 feet of coarse reddish sandstone of Oriskany 
age, containing Hipparionyx proximus, Meris- 
tella lata, etc.^ 

Near Perryville Tenn. the Linden limestone rests on the Menis- 
cus limestone or Brownsport bed.^ The Linden contains a fauna 
suggestive of New Scotland or later age and is succeeded by the 
Camden chert of Oriskany age. The base of the Linden shows 
no marked unconformity so far as known, but appears to be a 
crinoidal lime sandrock. The Brownsport may be the equiva- 
lent of the Decker Ferry and other beds of Salina age, and in 
part may also represent the Manlius. 

In southeastern Illinois and in Missouri the upper part of the 
Clear Creek limestone contains an upper Helderbergian fauna, 

* Stevenson. Am. Phil. Soc. Proc. 1880-81. 19:98, 234. 
*Foerste, A. F. Jour. Geol. 11:581,680. 
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the lower portion being most probably the equivalent of the 
Brownsport of Tennessee. No unconformity has been reported 
between these two members, but it probably exists. 

In Indian Territory, in the region of the McAllister coal field, 
limestones apparently of the age of the New Scotland are found 
resting on a bed with a Niagaran fauna. No unconformity 
is recorded between the tw^o, but here, too, one probably exists. 
Besides the New Scotland species which this region has in com- 
mon with New York, other species unknown in the northern 
region occur. Some of these have also been found in the Linden 
beds of Tennessee, with which these beds are closely related. 

Ck)n8idering all the evidence adduced, it appears that the 
southwestern region was not covered by the Helderberg sea till 
late Helderbergian time, while perhaps the Becraft and Port 
Ewen beds were deposited in the New York area. The southern 
element of the fauna unknown in New York, suggests a probable 
southward connection with the Atlantic ocean. North of the 
area depicted, the western shore line may have extended north of 
the Gasp(S peninsula and across the North Atlantic along what 
has been termed the Hercynian chain of elevation, which thus 
connected the American seas with those of early Devonic time in 
Europe. 

At the end of Helderbergian time there appears to have 
occurred another elevation of unknown magnitude which brought 
portions of the Helderberg series above water level, when they 
became subjected to erosion. The succeeding early Oriskany sea 
was therefore restricted to the eastern portion of the Helderberg 
sea. When the westward transgression of the Oriskany sea 
occurred the subsiding land surface was more or less irregular 
and not everywhere made by the same formation. Thus while 
in the east the lower Oriskany beds rest on the Port Ewen, 
the upper member of the Helderbergian, in the Schoharie region 
and the northern Helderbergs, higher Oriskany strata rest on 
the Becraft. At Litchfield in Herkimer county they rest on 
the Coeymans (?), in central New York on the Manlius, and 
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in western New York and Canada on the Oobleskill. In western 
Maryland the Oriskany is l^TiO feet thick, and rests on the New 
Scotland which itself is only 64 feet thick, while the Becraft is 
absent altogether. In many localities in New York and elsewhere 
the unconformity at the base of the Oriskany is emphasized by 
the fact that the lower beds are conglomeratic and contain frag- 
ments of the underlying limestones.^ 

Clarke has suggested that the Oriskany of Becraft mountain 
is merely the deeper water facies of the normal Oriskany which 
is typically developed in the northern Helderbergs and the Scho- 
harie region. The fossils of the type locality, Oriskany Falls 
N. Y". are considered by Clarke as not indigenous, the character 
of the deposit indicating a habitat unfavorable for the large 
brachiopods found in the rock. In the townships of Oneida and 
North Cayuga Ont., 50 miles west of Buffalo, a remarkable assem- 
blage of fossils occurs in the Oriskany beds, i^Jiich Schuchert 
has regarded as forming a typical late Oriskany fauna (Decew- 
ville). The strata here rest unconformably on the Lower Manlius 
which, as at Buffalo, is traversed by sandstone dikes, and they 
are immediately succeeded by the Onondaga limestone. The 
corals of the latter are mingled with the fossils of this phase 
of the Oluskany in such a manner that except for the lithic dis- 
similarity of the two formations, they could not be separated. 
Out of the 71 species found in these Decewville beds " not less 
than 42 pass up from the lower horizon into the Onondaga."^ 
On account of the marked Onondaga aspect of the fauna, Schu- 
chert holds that it is unwise to call these Ontario beds Oriskany 
any longer, and has proposed the name Decewville for it, from 
the nearest village, which in turn bears the name of the early 
describer of these beds, John DeCew. 

The absence of the normal (Schoharie county) Oriskany in 
western New York and at Cayuga Ont. is readily explained by 



^See Rog<?r8. W. B. Am. Jour. Sci. 1842. 43:181, for examples of pro^ 
nounced unconformitj' and e^-ldence of erosion at tbe base of the Oriskany 
In Pennsylvania. 

2 Schuchert. Loc. cit 1902. p. 653. 
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the progressive westward overlapping of higher and higher Oris- 
kany strata, the highest of which only, with its modified fauna, 
reached this western region, long after the normal Oriskany 
fauna had died out in eastern New York. Clarke^ has described 
the character of these deposits across New York State as lenses 
of sand spread upon a comparatively even sea floor. In one lens, 
the thickness I'eached is 18 feet, in other localities the formation 
has thinned away altogether. This, as Clarke has shown, is in con- 
formity with the characteristics of an advancing shore line. The 
absence of upper Oriskany beds with a fauna corresponding to 
that of the Decewville beds in the east, is more difficult to ex- 
plain, unless we regard the Esopus shales as their stratic equiva- 
lents, though representing an Appalachian t3'pe of deposit in 
which the Oriskany fauna could not exist. The Decewville and 
Esopus deposits Avould thus represent two distinct subprovinces 
of the late Oriskany sea, the first a deei>er water and the second a 
shallow^ water type of deposit. If we accept this as the true 
explanation we can understand the absence of the Esopus 
throughout the west, which otherwise is explainable only by an 
hiatus. It also does away with the necessity of supposing that 
there is an unrepresented hiatus between the Oriskany and the 
Esopus in the Schoharie and Helderberg regions which marks 
the time during which the Decewville beds were laid down. There 
certainly is no evidence of an erosion interval between the Oris- 
kany and Esopus of this I'egion, for everywhere the surface of the 
Oriskany is formed by the same hard quartzite. Nor is there 
any apparent evidence of a break between the Oriskany and Onon- 
daga in the Cayuga Ont. region; the association of the two faunas 
is so intinmte. We might of course assume that the Oriskany 
faunas (i. e. of Becraft Mt, Schoharie and Decewville) were con- 
temporaneous, but flourished in separate i)rovinces of the interior 
sea. In that case the absence of the Esopus from the western 
region must be explained by assuming a stmtic unconformity 
between the Decewville^Oriskany and Onondaga. On the whole 

'Amer. Ass. Adv. Sci. Proc, 40:188. 
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with our present knowledge of the facts, the theory here set 
forth,^ which regards the Esopus of any given region as the time 
equivalent of the Oriskany from the Decewville formation, (in- 
cluding perhaps as Schuchert suggested, the typical Schoharie 
as a late eastern phase of the Decewville) down to the phase of 
Oriskany represented at the region in question, seems the most 
satisfactory. Thus at Becraft mountain, where about 200 feet 
of Esopus succeed the Oriskany, which here is lower Oriskany 
as shown by stratigraphy^ and paleontology,^ the Esopus repre- 
sents all of the later Oriskany to the top of the Decewville. But 
where, as at Schoharie, the Esopus rests on typical middle Oris- 
kany, it represents only the upper part of the Esopus of Becraft 
mountain, as is further shown by the diminished thickness 
(90 ft).* 

These facts do not do away with the formational name Esopus, 
or Schoharie, any more than the name Marcellus can be abolished 
as a formational one, although westward it is represented by the 
upper Onondaga and lower Hamilton. The same relationship is 
again seen in the Oneonta sandstone and the Portage shales and 
in the Catskill sandstones and shales and the Chemung shales. 

^ Professor Clarke has called my attention to the fact that Freeh (Lethaea 
Palaeozoica II, p. 208-9) has previously outlined this general concep- 
tion. Freeh however represents the Lower Oriskany as existing In the 
western region, where Judging from his diagram (p. 209), he makee his 
shore zone throughout Oriskany-Onondaga time, his formations being 
mostly clastic (sandstones, etc.) In the west, and shading off through the 
argillaceous Esopus and Schoharie to calcareous deposits In. the east. The 
Schoharie Is considered by Freeh to be the shore equivalent of the Onon- 
daga. Ulrich and Schuchert likewise believe in the general equivalency of 
the Decewville and Esopus (N. Y. State Mus. Bui. 52, p. 658, tab.). 

*Grabau, A. W. Stratigraphy of Becraft Mountain. 

•Clarke, J. M. Oriskany fauna of Becraft Mountain. 

*If the Camden Oriskany is of an earlier type than the Oriskany of 
Becraft mountain. It must represent an early Oriskany invasion while late 
Helderbergian (Port Ewen) deposits were still laid down in the northern 
part of the Cumberland sea, since there is no faunal or stratic break 
between the Oriskany and Port Ewan of Becraft mountain, nor between 
the Port Ewan and Becraft formations of the same locality. 
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The relationship here suggested is shown in the following 
diagram [fig. 9i]. 




Fig. 94 Diaflrram of the relatioDship of the Champlainic, Siluric and early Devonlc 
strata of New York. a=I3eekmftntown, a'— Deep kill shales, h=Black river-Trenton, 
b'^Normanskill shale, c=Utica shale, (i, d' -Lorraine, e, e' Oneida-Shawanifunk trans- 
^reasional confrlomerate, /-^Medina shales, (;=Medlna sandstones, /» ^^Clinton-Niagara, 
f=Salina- Bertie- Hosendale, ./ Cobleekill-Rondout, /f=Manlius, f-Coeymans, in=New 
Scotland, n Becraft, o— PortEwen, p— Oriskany, j/i=DccewviIle, (/^Esopus, r=Scho- 
harie grrit, r'=Schoharie shale, », n'^Onondaga limestone 
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Chapter 4 

STRATIORAPHT OF THE SCHOHABIE REOION (continued) 

Middle and Upper Devonic strata 

The succession of the Devonic formations above the Esopus 
shale is as follows in this region : 

( Catskill (Chemung) 
Upper Dev„„iejO„eo„U^J(p„rt,^,) 

' Hamilton 
Marcellus 



Middle Devonic ^ 

Lower Devonic Esopus, etc 



Onondaga 
Schoharie 



These will be described in ascending order: 

Schoharie grit 

This formation is characteristically developed only in the 
Schoharie valley and at several points along the northern Helder- 
bergs. It is a silicious limestone, compact, mud-textured when 
fresh and of a dark bluish gray color, somewhat like the Upper 
Oriskany. It effervesces readily with acid and weathers by solu- 
tion of the lime into a brown porous sandrock not affected by acid 
and in which the fossils remain as molds. Fragments of this rock 
are commonly found scattered about on the F^sopus slope but out- 
crops of thisi formation are rare. The \\est opportunity for the 
study of this rock is found on the noHhern end of both West and 
East hills, the latter being the most accessible. The best exposures 
are found above the road which runs along the northern slope of 
P'ast hill near the cross road which turns down the hill to 
Shutter's Corners [map: XII g, 4*^]. Some portions of the rock 
are rather shaly and sparingly fossiliferous. No measurements 
of the thickness are possible with the present imperfect exposures; 
the best estimate that can be made is 5 or (> feet. Eastvs ard, beds 
carrying the fossils of the Schoharie ai'e much thicker. At 
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Becraft mountain 150 to 200 feet of strata, lithically similar 
to the Esopus, but more cleaved, are referred to the Schoharie 
formation, since some of the characteristic fossils have been found 
in them. 

Fossils of the Schoharie g^it 

In chapter 7, 123 sfjecies of fossils are listed from this forma- 
tion. -Of these 103 species have been found in the Schoharie 




Fig.05 Kliipidomella alsa 



region, the remainder being from Albany county. Of the total 
number, 43 pass upward into the Onondaga and sometimes 
higher, leaving a total of 77 species confined to this horizon. Of 
these the mollusks are the most striking, particularly the cephalo- 
pods, of which a total of 43 species are in- 
cluded in the list, 30 of which have not 
been recorded from higher horizons. 

Among the brachiopods the following 
may be noted : R h i p i d o m e 1 1 a alsa 
[fig. 95], distinguished by its long hinge 
line, more convex brachial valve with de- 
inession down the center, and bifurcating 
striae ; S t r o p h e o d o n t a p a r v a 
[fig. 1)6], characterized in the mold by 
strong subangular costae, which become grooved and in- 
creased by intercalation on the lower part; Leptostro- 
]) h i a p e r p 1 a n a [fig. 07] ; recognized by its flat sur- 
face, tine striae and diverging depressed lines in the 
mold of the beak of the pedicle valve ; S t r o p h o n e 1 1 a 




Fig. 96 Stropheodonta 
p a r V a 
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Flg.97 Leptostrophia perplana 




Fig. 98 Strop honella ampla 
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a m p 1 a [fig. 98], the largest of these brachiopods, characterized 
by its reversed form and strong rugose striae ; Meristella 
nasuta [fig. 99], abundantly represented by molds of the 
interior in which the muscular scar and the marks of the strong 
dental plates are most conspicuous ;Pentamerella arata 
[fig. 100], marked by the overarching beak of the pedicle valve 
and the strong angular plications and Atrypa impressa 
[fig. 101], an extremely convex form with a flattening on the 
center of the ventricose brachial valve, with bifurcating radii, and 




Fig. 99 Meristella nasuta 

strongly marked muscular impression shown in the internal mold, 
the most conmion condition of preservation of the shell. 

The pelec^^-pods are represented by a numiber of species. Among 
these are Goniophora perangulata [fig. 102] , charac- 
terized by an extremely sharp umbonal ridge, above which the 
shell is concave ; Conocardium cuneus [fig. 103], recog- 
nized by its form and sharp radii; and Panenka dicho- 
toma [fig. 104], characterized by a prominent beak and often 
by bifurcating radii. 

The common gastropods are : Pleurotomaria arata 
[fig. 105], chiefly represented by internal molds, and readily 
recognized by their form, low spire, depressed rounded whorls 
and deep and large umbilicus ; Bellerophon curvilin- 
eat us [fig. 106], with a discoidal form, sharp peripheral 
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Figr. 100 Pontamerella arata 






Figr. 101 A try pa Impressa 
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Fisr. 102 Goniophoru per- 
aoKulata 



Fifir. 103 Conocnrdiuni cuncus 




Fig. 104 Pan en k a dichotoma 





Tig. 105 Pleurotomaria arata 



Flff. 106 Bellerophon curvili d t* atu a 
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carination and strongly backward curving lines of gro\ii;h; and 
B. pel ops [fig. 107] with a broadly rounded but keeled 
periphery. 

The cephalopods are specially w^ell represented in the Schoharie 
grit, the orthoceratites being most characteristic. 

With the passage of this rock into a limestone (the Onondaga) 
the occurrence of orthoceratites almost entirely ceases, at least in 
the eastern paai: of the state. 

Notwithstanding the number of species, and the great number 
of individuals, a very small proportion of the whole preserves the 
surface markings. They are almost invariably in the condition 
of casts of the interior, the shell having been dissolved by the 




Pljr. 107 Bellerophon pelops 

percolation of water through the coarse material of the rock. 
In some examples, where the rock is less charged with arenaceous 
[silicious] matter, the matrix adheres so closely, seemingly 
cemented to the fossil, that no satisfactory evidence of surface 
markings can be obtained. It is rarely possible to determine the 
character or thickness of the exterior shell of the orthoceratites in 
the Schoharie grit. The septa are extremely thin, often broken or 
distorted, through the process of filling with sediment, w^hile the 
external form of the shell is preserved. The siphuncle, though 
usually well marked in its passage through the septa, is rarely 
to be found in the intermediate space, and, in the best examples, 
is only partially preserved. Specimens which have been cut 
longitudinally directly through the siphuncle, as shown on the 
septa at the two extremities, preserve no evidence of that organ 
in its passage through the chambers, and only a simple mark 
or notch in the intermediate septa. We can account for this 
absence only upon the supposition that the tube has been so 
thin that its walls have been dissolved or broken away during 
the process of filling the cavity with the surrounding sediment. 
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Fig". 109 Orthoccras luxum 



Fljf. 110 Ortho- 
ceras stylusj. 



Fig. 108 Orthoceras pelops 



Flff. Ill Orthoceras 
pravum 
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In many cases it appears as if the siphuncular tube may have 
been absorbed or otherwise removed before the filling of the 
cavity began.^ 

Among the more abundant species are: 

Orthoceras pel ops [fig. 108], a large robust species 
with nearly or quite central siphuncle and strongly convex septa ; 



f 




Fig. 112 Orthoccras thoas 



Fig. 113 Cyrtoceras eugcniuin 

O . ( A c t i n c e r a 8?) 1 u x u m [fig. 109], the most abundant 
species, characterized by moderately tapering form, close-set 
septa and expansion of siphuncle between the septa, as well as 
interseptal organic dei)Osits; O. stylus [fig. 110], easily recog- 

*Hall, James. Palaeontologj' of New York, v.5, pt2, p.228. 
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Fitf. lU* Gyroceras spiiiosum 





mW'm 




Fig. 115 Trochoceras clio 
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nized by its almost cjlindric and very slender form ; O. pravum 
[flg. Ill], distinguished from the preceding by its larger size and 
widely separated septa and O. (Cycloceras ?) thoas 
[fig. 112], a cylindric annulated species, with deep camerae and 
moniliform siphuncle. 

Among the cyrtoceratites, or curved cephalopods, Cyrto- 
ceras (Rhizoceras) eugenium [fig. 113] easily ranks 

first in point of abundance. It 
is a long, slender form with a 
gentle curvature and slightly 
elliptic cross-section. The sur- 
face is marked by regular and 
prominent foliate ridges or ex- 
pansions of the shell which 
are strongly deflected back- 
ward in a hyponomic sinus on 
the ventral or outside surface 
of the curved shell. Between 
the folds are fine transvei'se 
and longitudinal striae. The 
gyroceracones or loose-coiled 
nautiloids are represented by 
Gyroceras spinosum [fig. 114], which is easily known by 
the spinose ventral ridges and the additional row of tubular 
spines on either side of the venter. The torticones, finally, or 
those in which the coil is not in a single plane are represented 
among many others byTrochoceras clio [fig. 115], a left- 
handed or sinistral loose coil of about three volutions which 
enlarge gradually and leave a moderate umbilicus at the base, 
while the surface is marked by numerous, rather faint, rounded 
annulations crossed in well preserved specimens by sharp longi- 
tudinal striae. Tr. (Pteroceras?) eugenium [fig. 116], 
in which the whorls expand more rapidly than in the preceding 
and the surface is free from crenulation, is also among the more 
common species of this type. 




Fig. 116 Trochoceras eufrenium 
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Trilobites are well represented in the Schoharie grit. C a 1 y m - 
mene platys [fig. 117], the last and the largest of the genus, 
differs so little from its predecessor in the Niagaran that differ- 




Figr. 117 Calymmene platys 

ence in size is almost the only notable character. The hypostomae 
of the two species are, however, quite distinct. Another charac- 
teristic type is Phacops cristata [fig. 118], distinguished 
from other s^pecies of the genus by the axial row of spines which 




FiR. 118 Phacops cristata 

extend as far as the pygidium, the short stout spines on the genal 
angles, the strongly protuberant glabella, and the dichotomous 
division in the annulations of the pygidium. Dalmanites 
a n c h i p s var. a r m a t u s [fig. 119] is largely represented by 
pygidia, the form of which, together with the upcurving basal 
spine, is characteristic. The head or cephalon when well pre- 
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served bIiows a coarsely pustulose glabella, which has a very 

wide anterior lobe and is sub- 
pentagonal in outline; promi- 
nent cre^eentic eyes, stout genal 
spines and a strong moderately 
long central or occipital spine 
are further characteristics. 
1* r o e t u 8 c r a s s i m a r g i- 
n a t u 8 [fig. 120] is likewise 
chiefly represented by pygidia, 
the small size, regular curva- 
ture and marginal rim of which 
easily cliaracterize it. The 
large, smooth glabella with vei'y 
small posterior lobes is also 
readily distinguished. 

S(*huchert has suggested the 
possible e<]uivalency of the 
Schoharie grit with the Decew- 
ville beds of the Upper Oris- 
kany of Cayuga, Ont. He holds 
that a careful analysis of the fauna may show an intermingling 
of derived Oriskany with normal Onondaga species. In the list of 
species from the Scho- _ 

haric given in chapter ^.^ \\i^^^^» 

7, those also found in '^^^js^f^^N^B^^^^ 
Dccewville beds are '^^^B^a ^^^^^ ^ 
designated by a double 
daggtn^ (t). Of thel2:{ 
Schoharie si>ecies only 
17 aiH» so far recorded 
from the Decewville 
IkmIs, and of these, 12 are also found in the normal Onondaga. It 
will be noticed that the cei)halo])od element is a new feature in 
the Devonic faunas of North America, and this is so far unknown 
in the Decewville beds. 




FlR. 119 Dalraanitcs anchiops 
var. a r mat us 





Figr. 15J() Proetus crassiiiiargrinatiis 
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Onondaga limestone 
The Schoharie grit passes upward by imperceptible stages into 
a moderately pure limestone of grayish color and arenaceous or 
muddy texture. Chert nodules are common but fossils are not 
very abundant in the outcrops of this formation about Schoharie. 
The rock is usually thin bedded, specially in its lower portion, 
but massive strata, producing good quarry stone, are not uncom- 
mon. The most extensive quarrying operations in this formation 
are within the limits of the village of Cobleskill, but only the 
upper beds of the formation are exposed here. Perhaps the beet 
exposure of the formation is along the bed of the small stream 
which cuts the northern face of Sunset hill at East Cobleskill. 
The total thickness here, according to the measurements of Pro- 
fessor Prosser, is 95 feet, but only something over 60 feet of this 
thickness is exposed in the bed of the stream. Numerous falls 
are caused by the heavier beds, while joint Assures everywhere 
traverse the rock. These fissures are frequently widened by 
solution, and along them the stream is in places drawn off into 
underground drainage. Other good exposures of the rock are 
on the summit of West hill, where from 20 to 30 feet of this 
formation remain. Though heavily forested, the ledges are well 
exposed, and are generally broken into huge blocks by the 
numerous widened fissures which traverse it. Along the road 
between Dann's hill and Sunset hill, ledges of the Upper Onon- 
daga crop out abundantly. Near the northeastern end of the 
outcrop the rock has the characteristics of a coral reef with 
species of Favosites, Zaphientis and Eridoi)hyllum occurring in 
abundance. The coral reef structure is characteristic of this 
formation in other parts of the State, and it is most probable 
that in this region numerous other reefs occur, which were the 
source of the lime sand and mud from which these clastic lime- 
stones were made, (food exposures of this limestone are also 
found on the snuill creek which descends the east face of the 
depression between Sunset hill and South hill, opposite Fris- 
by's mill and again on the slope of East mountain, where 
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Fig.122 Favosites 
b a 8 a 1 1 i c u s 



Flir.121 Favosites basalticus 





FJ|r.l25 Leptaena rhomboid- 

alis Fig. li'S Zaphrentis prolifica 





Fig. 124 Orthothetes paudora 
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nearly 100 feet are exposed in successively outcropping ledges 
above the Esopus shales. At Borst Mills, a mile above Middle- 
burg, the Onondaga crosses the Schoharie kill, producing a low 
fall with ledges visible along the bank. 

Fossils of the Onondaga limestone 

A complete list of the Onondaga fossils found in the Schoharie 
region is given in chapter 7. A few of the more characteristic 
may be noted here. Of the corals 
making up the reefs, only a few 
are cited here and in the list, 
since no complete study of the 
coral fauna of the New York 
Onondaga has been made. The 
following are abundant : F a v o - 
sites basalticus [fig. 121, 
122], most i-eadily recognized 
by the single, rarely double, row 
of large mural i>ores in each wall 
of the corallites; F. epider- 
m a t u s with two or more rows 
of mural pores on each face of 
the corallite separated by faint 
elevated ridges ; Zaphrentis prolifica [fig. 123] , a 
short curved, hornlike species with the septa slightly twisted at 
the center; Cyathophyllum robustum, a large, 
robust, cylindric species with numerous thin septa and an abun- 
dance of dissepimental tissue. With these occur several species 
of Dendropora, slender, more or less cylindric and branching 
stems with the corallites opening in circular or oval apertures 
superficially far apart. 

Among the brachiopods the following may be noted : O r t h o - 
thetes pandora [fig. 121], a reversed strophomenoid shell, 
slightly unsymmetric, with the pedicle valve moderately concave 
anteriorly and with radiating striae increased by intercalation 
and crenulated by concentric striae ; Leptaena rhom- 




Fijr. 126 St ropheodonta 
inequiradiata 
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boidalis [fig. 125] ; Stropheodonta inaequiradi- 
a t a [fig. 120], a very convex si)eeies with sharp striae, alternat- 
ingly coarse and fine; S. h e m i s p h e r i c a [fig. 127], a large, 
robust and strongly convex si)ecie8 and 8troi)honella 
a m p la [fig. 98], already noted in the account of the Schoharie 
grit fossils. 

Among the Spirifers are : S p i r i f e r d u o d e n a r 1 u s [fig. 
128], recognized by its extended hinge line and broadly rounded 
plications, together with well marked concentric lamellose lines 
which are strong however in the best i)reserved sjjeciniens only. 




Fig. 127 stropheodonta hemispherica 

The siKH^-ies is also abundantly represented by molds in the Scho- 
harie grit. S p . a c u m i n a t u s [fig. 129], one of the large and 
most robust si)ecies in this formation with a very prominent and 
sharp sinus in the j)edicle and corresjwnding strong elevation in 
the brachial valve, forming a pronounced anterior deflec^tion with 
plications flatly rounded and with a dej)ression down the center; 
and Sp. divaricatus [fig. 130], still larger than the pre- 
ceding and with the plications extending over the sinus and the 
indistinct fold. 

Other common brachiopods in this formation are: Meris- 
t e 1 1 a n a s u t a [fig. 131], recognized by its subquadrangular 
outline, strongly incurved beak of pedicle valve and pronounced 
anterior nasute extension ; Pentagonia unisulcata 
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Fig. l:fH .s p i r i f e r d u o d e n ti r i u s 




FiK. 129 Spirifer acuminatus 
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Fig. 130 Spirifer divaricatus 




Fifir. 131 Meristellanasuta 
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Fig. 132 Pentafironia unisulcata 



[fig. 132], easily recognized by its peculiar form; A try pa 
reticularis [fig. 133], generally quite robust; and Pen- 
tamerella a rata [fig. 100], a pentameroid shell with 
strongly arching beak as in Gypidula, but with sinus in the 
pedicle valve and cor- 
responding fold in the 
brachial valve, though 
these are not always 
pmnounced. Strong 
bifurcating rounded 
plications cover all ex- 
cept the upper part of 
the beak. Finally 
among the more com- 
mon species should 
be named A m p h i - 
genia elongata [fig. 134], which when full grown is a 
large, terebratuloid shell not unlike Rensselaeria bnt proportion- 
ally wider. The internal characters are pentameroid and the sur- 
face is covered with fine 
radiating striae. 

Among the gastropods 
the following are com- 
mon and characteristic : 
Platyceras dumo- 
sum [fig. 135], an 
extremely spinose shell, 
Avith the apex enrolled. 
The form varies from sub- 
cylindric in the adult to extremely ventricose. Diaphoros- 
toma lineatum [fig. 136], a close coiled, nonumbilicate, 
low-spired shell, with uniformly enlarging suborbicular aperture, 
and fine spiral striae cancellated by the lines of growth. 
Enomphalus decewi [fig. 137], a flat coiled shell with 
the whorls enrolled in nearly the «ame plane and barely touch- 
ing, and with a strong carina on the upper part of the last whorl, 




Fig. 133 A try pa reticularis 
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marking a marp^inal slit or notch; surface with fine lines of 
growth ; and I* h a n e r o t i n u s 1 a x ii s [fig. 13S], a very loose 
coiled shell with widely separated whorls gradually enlarging 
toward the suhcircular aperture and coiling nearly in the same 
plane*. 




Fi»r. 134 Aniphigrenin elongata 

The pteropods are represented byTentaculites scalari- 
formis [fig. 139], a strongly and regularly annulated, elon- 
gated cone, with the 8ul)equiil interspaces marked by fine, even, 
transverse striae. 

Among the cephalojyods occur : C y r t o c e r a s e u g e n i u m 
[fig. 113], already described under the Schoharie grit; Gyro- 
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Fiff. 135 Platyceras dumosum 




Fiff. 136 DiaphorostomR liiieatum 





Fig. 137 Euomphalus decewi 



Flg.138 Phanerotinus 
laxus 
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Fiflr. 139 Tentaculites 
scalariformis 




Fig-. 140 Gyroceras trlvolve 
(dorsal and ventral views) 




Fig. 141 Gyroceras trivolve (side view) 
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Fig. Ui Gj'roccras m n t her i (reduced) 




Fi«r. 143 Oyroceras undulatum 
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ceras trivolve [fig. 140, 141], similar to the preceding but 
more strongly coiled, with similar surface markings, evidently the 
direct successor of the first species; G. matheri [fig. 142], 
like G. trivolve, but Avith more prominent, distant, ins- 
ular, concentric ridges, which are extended about 10 mm beyond 
the shell, and a symmetric cross section; G. undulatum 
[fig. 143], a closer coiled species than the preceding, with strong, 





Figr* U4 Gyroceras paucinodum 

distant undulations; and G. paucinodum [fig. 144], like G . 
undulatum, but with the undulations replaced by nodes 
along the lateral margins of the coil. 

The trilobites are represented byDalmanites (Odonto- 
cephalus) selenurus [fig. 145] , of which the pygidia are 
most common, and readily recognized by the double prongs of the 
base, while the cephalon may be known by the anterior crest and 
the form of the glabella; D . calypso [fig. 146], easily identi- 
fied by the form of the glabella, short cheek spines, crescentic 
eyes, and large pygidium rounded at the base, and with an axial 
row of flattened spines ; Lichas (Conolichas) eriopis 
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Figr. 145 Dal man it es (Odonto- 
cephalus) selenurus 



Fiff.UG Dalmanites calypso 




Fiflr. 147 Lichas (Conolichas) oriop i s 




Fig. 148 Proetus fol.iceps 




Fig. 149 Proetus clarus 
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[fig. 147], marked by the strongly trilobed and pustulose central 
portion of the head and a strongly spinose pygidium ; P r o e t u r 
folliceps [tig. 148] and P. elarus [fig. 149], the former 
distinguished by its rounded cardinal angles, tumid, faintly fur- 
rowed glabella and rounded pygidium without marginal fold; the 
latter by long cardinal angles, glabella without lobes, and short 
crescentic pygidium with marginal fold. 

Marcellus shale 

In all the hills bounding the Schoharie valley between Scho- 
harie and Middleburg, with the exception of West hill, the Onon- 
daga limestone is succeeded by about 180 feet of black, fissile 
shales, which split up into thin leaves and become more or less 
rusty on exposure. These are the Marcellus shales, which repre- 
sent the mud deposits succeeding the coral reefs of the Onondaga 
period. They are not extensively exposed in this region, for on 
all the hillsides they have weathered so much that the out- 
crops are covered with soil. They form the gentler slopes above 
the limestone terrace, and are surmounted by the steeper slopes 
of the arenaceous Hamilton beds overlying them. 

One of the few accessible localities where the Marcellus shales 
can be examined is on the eastern base of ^outh hill, northwest 
of Middleburg. North of the farm of Mr Henry V. Pindar and 
between it and a point opposite Borst Mills (at which locality 
the top of the Onondaga forms the river bed) several exposures 
occur in the bottoms of small streamlets which incise the slope 
of the hill. Some of the beds are exposed along the road, 
where it descends to the flats of the river. The highest beds are 
best shown about a quarter of a mile north of Mr Pindar's 
house, where an unsuccessful attempt has Ix^en made to mine the 
upper layers for coal [map: VIII i, 87]. This locality is best 
approached by a path which branches fi'om the road where this 
has reached the level of the flats. At the " coal mine " the shale 
is very black and carbonaceous, the upper four feet having suf- 
fered some crushing and internal shearing owing to the pressure 
of the overlying rock and the yielding character of these car- 
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bonaeeous beds. This sliding has resulted in the production of 
numerous sliding planes or " sliekensides " which show by parallel 
stria t ions the direction of movement. The mass has thus assumed 
the superficial aspect of coal, which has led to the exploitation 
of these beds. The slickensided layers are succeeded by heavy 
bedded, arenaceous strata, chiefly limestones, which belong to the 
Hamilton beds. Fossils here are mostly rare, but the little 
pteropod, Styliolina fissurella and some small 
brachiopods are not infi*equently met with in the black shales. 

The upper beds of the Mawellus formation are seen along the 
northern slope of Sunset hill al)ove the road which crosses the 
col connecting that hill with Dann's hill. The outcrops are 
mainly found on the edge of the woods, though occasionally in 
the fields. Dark, often rusty, fissile shales, continuing S t y 1 i o - 
lina fissurella in abundance, are seen below the sandstones 
of the Hamilton group. Not far below the top of the formation 
are some thin limestone layers, which are almost wholly cM)m- 
posed of two minute bi'achiopod shells, Liorhynchus 
m y s i a and Strophalosia truneata, the former pre- 
dominating. With these occur rarely Liorhynchus 1 i m i - 
tar is. These same beds are again seen in the slope of East 
hill, southeast of Schoharie, where the surface for 50 to 60 feet 
above the Onondaga is covered with blocks of this limestone, 
which is also largely used in tlie construrtion of stone fences. 
The shales with Styliolina continue to about 75 or 80 feet above 
the road, and are capped by the Hamilton sandstones. Prosser 
reports 15 feet of black argillaceous shales in the bank of Mill 
ci-eek on the north end of Vroman's Nose. These shales contain 
Chonetes mucronatus? [fig. 150], Styliolina fis- 
surella [fig. 1531, Orthoceras subulatum?, and 
crinoid segments. The locality is over a mile above Rorst's 
dam where the base of the Marcellus stands at the level of the 
river. With a dip of about 1'15 feet to the mile, the base of the 
Marcellus would be carried more than that depth below the river 
level. Furthermore as the outcrop is from 75 to 80 feet above the 
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river level, this would make the total thickness of the Marcellus 
something over 225 feet, which is greater than that found in other 
sections. It is possible that the dip here is less than in other 
portions of the valley. A good exposure of the Marcellus beds is 
found in the bed and banks of Stony brook^ southeast of Schoharie. 
At the " Three Corners " just above the 1000 foot contour line, 
on the road leading up the hill along the banks of the brook, is a 
cascade over the upper beds of the Onondaga limestone. About 
50 yards above the bridge near the confluence of the two branches 
occurs an outcrop of " about 20 inches of dark gray, impure lime- 
stone with Orthoceras marcellense [fig. 154] and 
other fossils which usually accompany Agoniatites ex- 
pa n s u s , though that species has not been observed ".^ This is 
the eastern extension of the Goniatite (Agoniatite) limestone, 
which is a characteristic member of the Marcellus formation in 
central New York. The elevation of this bed above the top of the 
Onondaga is at the most 30 feet. 

For 16 feet above this the section is covered, then follows a con- 
tinuous exposure of Marcellus shale for nearly a mile, to Borst's 
sawmill, which is 180 feet above the limestone. The upper beds 
in this section, though retaining their dark blue gray or blackish 
color, carry Spirifer and Chonetes and in this respect suggest cor- 
respondence with the upper beds in western sections which have 
latterly been regarded as pertaining to the Marcellus. 

Typical Hamilton sandy shales are exposed just above Borst's 
mill. No limestone beds were observed in the section above the 
basal limestone . . . The evidence in this section clearly indi- 
cates the rapid extinction of the Agoniatites limestone eastward 
from Otsego county and at points east of that here mentioned no 
outcrops of the horizon or evidence of its index fossils have been 
recorded.^ 

Other exposures of the Agoniatite limestone are found on the 
Lamoreaux farm, one mile southwest of Schoharie village, and 
on the Burton farm, one mile still farther south. "At these places 

*Not Stony creek, which is east of Middleburg. This more northern 
stream occupies the depression between East hill and Ilartman's hill. 
•Clarke, J. M. N. Y. State Mus. Bui. 49, p. 123. 
Clarke. Loc. cit. p. 123-24. 
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the limestone lies just below the surface and has been taken out 
for the construction of farm walls, but no exposure is afforded 
which defines the position of the beds in the rock section."^ It is 
from these exposures that the fossils credited to the Qoniatite 
limestone of Schoharie, in the Palaeontology of New York, were 
probably obtained. 

Characteristic fossils of the Marcellns beds 
Among the brachiopods characteristic of the shales is Cho- 
netes mucronatus [fig. 150] , recognizable by its coarse 
plications and spines parallel to the hinge line ; S t r o p h a • 
losia truncata [fig. 151] , readily recognized by the small 
size, strongly convex pedicle 
valve with truncated apex, and 
surface covered with faint 
spines, and slightly concave 
spine-covered brachial valves, ^^ ^^ chonetes mucronatu 
occurring abundantly in the 

calcareous beds of this formation about Schoharie; and 
Liorhynchus mysia [fig. 152], a small shell readily 
distinguished from other species by its circular form, and few 
strong plications which reach half way from the margin to the 
beak, and occurring with the preceding species in the limestone 
bed in the Upper Marcellus, but generally more numerous than 
that species. 

Among the pteropods, Styliolina fissurella [fig. 
153] is the most prominent. It is easily recognized by the minute 
needlelike form, and the depressed central line in the compressed 
specimens on the shale. 

The cephalopods are most characteristic of the Agoniatite lime- 
stone. Orthoceras marcellense [fig. 154] , of slender 
form with excentric siphuncle and fine concentric surface striae 
and faint longitudinal ridges, is one of the most characteristic. 
With this occurs Gomphoceras oviforme [fig. 155] , a 
small, short (breviconic) exogastric species, with large trilobate 



1 Clarke. Loc. cit. p. 123. 
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FiiT. 151 Strophalosia truncata 






Fig. 152 Liorhynchus mysia 





Figr. lo4 Orthocerns mnrccllcnse 



FIg.153 Styliollna; fissurclln 
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aperture and the surface marked by fine lines of growth and 
longitudinal lines, strengthened at regular intervals. 

The nautiloids are represented by Nautilus (Discites) 
marcellensis [fig. 156], characterized by an angularity 
of the umbilical margin of the whorl, by a noded outer or ventro- 
lateral margin, and by a suture having a broad lateral lobe, with 
angular saddles on the umbilical and ventrolateral margins, and 
a rounded lobe on the venter. 

The goniatites of this limestone are represented by the large 
and characteristic Agoniatites expansus ( Vanuxem) 
[fig. 157] (Goniatites vanuxemi Hall). This species 
when adult is a foot or more in greatest diameter, with a large 
living chamber, which has flattened sides and a rounded venter. 
In the earlier stages of development the venter is flattened and 
margined by ventrolateral ridges. The surface is furthermore 
ornamented by sinuous ridges. The suture is simple, with a 
narrow ventral or siphonal lobe. Parodiceras dis- 
co i d e u m [fig. 158] is a smaller smooth species, with the um- 
bilicus closed, owing to the close coiling of the shell. This char- 
acter is shown even in the young specimens. 

Hamilton shales 

The Marcellus shales are succeeded bj^ arenaceous beds, chiefly 
more or less impure quartz sandstones alternating with silicious 
clay mudrocks which often become shale. In the coarser sand- 
stones, brachiopods not infrequently occur, chiefly as molds, 
Spirifer granulosus predominating. The lower beds 
of this series are shown in the cliff of Vroman's Nose, which rises 
some 600 feet above the level of the Schoharie river. The lower 
beds here are dark gray shales and thin sandstones, the former 
becoming more blocky toward the top. In the coarser beds, 
Spirifer granulosus is common together with the 
curious marking known as Spirophyton and already represented 
in the Esopus shales. 

Another cliff of Lower Hamilton strata is seen in the south- 
western portion of Hartman's hill,i east of Middleburg. These 

* So named from one of the early settlements of the Palatines at the foot 
of this hill, which was called Ilartman's Dorf. 
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cliffs are capped by the harder sandstones of the series and like 
that of Vroman's Nose, are kept vertical. Higher beds of this 
series are found in ascending the hill by the road leading east 
from Davis Crossing. Other exposures of the Hamilton shales 
are found in the valleys of Stony creek and the Little Schoharie, 
and at numerous points along the lower slopes of Moheganter hill, 
soujth of Middleburg. The total thickness of the Hamilton beds 
of this region is about 1500 feet^ exclusive of the 180 feet of 
Marcellus. The series consists mainly of sandstones and arenace- 
ous shales, and the fossils in these beds are generally preserved 
only in the form of molds. In the upper beds of the series 
flagging stones are not infrequently found. 

Fossils of the Hamilton beds 

Only a few corals have been obtained from these beds, the 
most common being Ceratopora intermedia (Nichol- 
son) [fig. 159], composed of irregular cylindric branches, with a 
coarse cystoid structure internally. 

Among the common brachiopods are: 
Spirifer granulosus [fig. 160] a 
large robust species with moderate hinge 
area, broad rounded sinus, fold with median 
depression and surface covered with gran- 
ules or fine postules ; Sp . mucrona t us Fig. 159 ceratopora 

intermed ia 

[fig. 161] generally extremely mucronate 
with a faint plication in the median sinus and a depression in the 
fold; Chonetes coronatus [fig. 162], a large species 
characterized by fine radial striae, and five or six short oblique 
tubular spines on each side of the beak, a strong cardinal process 
and median septum in the brachial valve; Ch. mucronatus 
[fig. 150], readily recognized by its coarse, rounded plications 
and outward bending spines, parallel to the hinge area ; C h . 
deflectus [fig. 163], a convex species with numerous fine 
striae and abruptly outward-curving cardinal spines ; A t h y r i s 

1 Prosser figures out a thickness of 1685 feet for the Hamilton and Mar- 
oeUus. N. y. State Geol. 17th An. Rep't, p. 190. 
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spiriferoides [fig. 164], a large rotund smooth species 
with valves nearly equally convex and a median depression in 
the anterior portion of the pedicle valve ; Cryptonella 
lincklaeni [fig. 1G5], a terebratuloid shell with strongly 
incurved beak, angular umbonal slopes, punctate shell structure 
and comparatively small and gibbous form ; Tropidoleptus 
carinatus [fig. 166] , a strophomenoid shell with coarse, 




Fig. leo Spirifer firranulosus 

rounded plications strongest in the center ; C a m a r o t o e c h i a 
p r o 1 i f i c a [fig. 167] , a rhynchonelloid shell with slender 
angular plications, shallow median sinus which is gently curved 
upward in front, with nearly straight or slightly curved beak, 
and of nearly equal length and breadth in young specimens. 

Among the common pelecypods are : Nucula belli- 
striata [fig. 168], characterized by the regular curve of the 
basal margin, the jwsition of the beak, one fourth the length 
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Fig.168 Chonetes dcflectus Fig. 165 Cryptonella llncklaeni 
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Fig. 1C4 Athyris spirif oroides 
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Pig. 166 Tropldoleptus carinatus 
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Pig. 167 Camarotoechia prolifica 



Fig. 168 Nucula bcllis 
triata 
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Fig. 109 Cyprlcardella 
tenuistriata 




Fi>r. 171 Nyiissu arKUta 




ri-r. IT(» Act i nopte rill boyili 
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Hht. 172 (iraramysia alveata 
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from the margin of the shell, and fine, regular, uniform, con- 
centric striae, together with the hinge structure characteristic 
of the genus ; Cypricardellatenuistriata [fig. 169], 
a shell of subrectangular outline with a pronounced umbonal 




Fig. 178 Phacops rana 



Fig. 177 Homalonotus dekayi 

angulation and extremely fine, tenuous, concentric striae; 
Actinopteria boydi [fig. 170], an oblique winged shell 
with the wing not strongly defined, a marked anterior ear and 
strong surface markings with concentric striae, which however 
do not interrui)t llio radii; Nyassa arguta [fig. 171], a 
modioloid shell with numerous small teeth beneath the beak, arcu- 
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ate cardinal line, and rounded to angular umbonal slope, 
anterior of which there is a faint oblique depression ; G r a m • 
mysia alveata [fig. 172], a large coarse shell with strongly 
forward-iK>inting beak, coarse subregular concentric folds which 
become obsolete on the posterior portion of the shell ; P t e r i n e a 
flabellum [fig. 173], an oblique shell with convex left and 




Figr. 179 Spirophyton velum 

flat right valve, large and well defined wing and strong coarse 
radiating striae increased by rei)eated intercalations of finer ones. 
Among the commoner gastropods are : Pleurotomaria 
c a p i 1 1 a r i a [fig. 174], a strongly sculptured, high spired spe- 
cies in which the intei-sections of the lines of growth and the 
spirals are spinose; P. sulcomarginata [fig. 175], another 
sculptured form, in which the ui)per portion of the whorl is flat, 
so as to produce a ^onic spire, with the band on the outer margin 
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of the whorl; Bellerophon patulus [fig. 176], charac- 
terized by a broadly-flaring, nearly circular aperture and a faint 
median deflection of the lines of growth. 

The trilobites are represented by Homalonotus dekayi 
[fig. 177], a large elongate, linguiform species, with faintly marked 
pygidium, rectangular glabella, subtriangular cephalon, and 
thorax scarcely trilobhte; Phacops rana [fig. 178], charac- 
terized by the broad subpentagonal, strongly pustulose glabella* 
prominent eyes, and nearly semicircular pygidium. 

The problematical marking, Spirophyton velum [fig. 
179], which differs from the species in the Esopus chiefly by its 
smaller size, is also common in the sandy layers of the namilton. 

Sherburne formation 

The Hamilton sandstones grade upward into a series of bluish 
sandstones and greenish shales which constitute the Sherburne 
formation of Vanuxem. West of Schoharie county, from the 
Chenango valley to the meridian of Cayuga lake, where this for- 
mation passes horizontally into the Naph^s shales of the Portage, 
it is separated from the Hamilton beds by the Tally llmeston*^ 
and tlio Genesee shales. In eastern Nc w York these formations 
are absent as lithic units, and the Sherburne directly succeeds 
the Hamilton. Its thickness is 250 IVet or over, and its fossils 
when not merely i)lant i^emains, constitute together with those 
of the succeeding Ithaca beds a moditied Hamilton fauna, which 
gradually disapjiears westward. In Greene and Ulster counties, 
this foiiiiation is unfossiliferous with the exception of scattered 
plant remains and lu'obably includes the horizon of the "North 
river bluest one/' 

The most accessible locality for the examination of this i*ock is 
in the upj»er slopes of Moheganter hill as described in the sections 
in chajiler 5. 

In the Schoharie river valley region the line of se])aration 
between the Hamilton and Sherburne forjiuitions is not as clearly 
shown for part of the distance as it generally is farther west. 
This is due largelv to the heavv mantle of drift covering the 
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slopes of part of the hills, also the valley near North Blenheim, 
where the characters of the two formations blend.^ 

The Ithaca formation 

The Sherburne flags are succeeded by a series of shales and 
sandstones averaging 500 feet in thickness. These constitute the 
Ithaca formation, the age of which in this section is middle Port- 
age. It contains a modified Hamilton fauna, which in some sec- 
tions made its first appearance in the Sherburne. T r o p i d o - 
leptus carinatus is often abundant, as is also Spirifer 
mucronatus. Other characteristic fossils are Spirifer 
mesastrialis [fig. 180], characterized by radiating striae on 
the rounded fold and sinus as well as on the flattened plications 
of the rather large valves ;Orthonota undulata [fig. 181], 
a pelecypod shell of elongate form, with long and straight hinge 
line parallel to the basal margin, and with strong undulations or 
wrinkles in the posterior portion, which is delineated by a pro- 
nounced umbonal ridge ; Sphenotus truncatus [fig. 182] , 
a small elongated pelecypod with angular umbonal ridge, trun- 
cated posterior end, and fine surface striae, and S p h . c u n e - 
a t u s [fig. 183], a larger species with more pointed anterior and 
more rounded posterior end, and an additional pronounced ridge 
above the umbonal one. With these are other but rarer species 
as given in the list in chapter 7. 

This formation, like the Sherburne, passes westward into the 
Kaples beds, this change being effected beyond the meridian of 
Cayuga lake. In this westei*n region the Ithaca fauna extends 
also much higher up, occupying most of the remaining Portage 
beds. 

East of Schoharie county the typical Ithaca conditions dis- 
appeared earlier, and along the eastern front of the Helderbergs 
the Oneonta beds rest directly on the Sherburne if not on the 
upper Hamilton. Thus the lower Oneonta beds of the east are 
the equivalents in time of the Ithaca beds of the Schoharie region 
and farther west, while the higher Oneonta beds replace the upper 

*Pro8ser, loc. cit, p. 205. See also map accompanying Prosser's article. 
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Figr. 180 Spirifer mcsastrialis 




Flgr.181 Orthonota undulati: 




Piff. 182 Sphenotus 
truncatus 




Figr. 183 Sphenotus cuneatus 
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Ithaca beds in the Schoharie region, this replacement however 
not extending beyond central New York. 

In Blenheim township about 500 feet of this formation has 
been noted by Prosser, but northeast from this in Moheganter 
hill, the Ithaca is scarcely represented, the Oneonta beds follow- 
ing almost immediately on the Sherburne. This shows that the 
source of the nonmarine sediments was to the northeast. 

The Oneonta beds 

From the Chenango valley eastward the Ithaca is capped by 
the Oneonta formation which is composed of red and green shales, 
reddish sandstones and coarse grained grayish to greenish gray 
sandstones. These rocks are nearly unfossiliferous, containing 




Fig. 181 Archanodon catskillensis 

only an occasional specimen of Archaeopteris and Archan- 
odon catskillensis (Van.) [fig. 184] . The formation has 
a thickness of 550 feet in the Chenango valley, and as the physical 
conditions under which the Oneonta was deposited appeared 
earlier to the eastward it gradually thickens in that direction, till 
in Albany and Greene counties it completely replaces the Ithaca 
formation.^ 

The fern Archaeopteris jacksoni [fig. 185] may be 
recognized by its bipinnate frond and obovate pinnules, which 
narrow toward and are decurrent at the base. The mussel 
Archanodon catskillensis [fig. 184] is elongated and 
not unlike Anodonta of the present time. Clarke has shown its 
significance as an indicator of fresh or brackish conditions.^ 

^Prosser. loc, cit. p. 313-14. 

"Clarke. J. M. N. Y. State Mus. Bui. 49, p. 199-203. 
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Fig. 135 A rchaeoptcris jacksoni Dawson. Oneouta sandstone, Otego N. Y. 
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In Moheganter hill the red shales and sandstones of the One- 
onta make their appearance between 1200 and 1300 feet above 
the level of the Schoharie river. The most easily reached out- 
crops of these beds are on the bare knoll which rises to a height 
of about 2000 feet above sea level behind the house of Mr John 
Vronian on the road leading up Moheganter hill from the school- 
hou«e of district no. 11, 3 miles southwest of Middleburg. 

Catskill series 

This formation succeeds to the Oueonta beds in the eastern 
Helderbergs and the Catskill mountains. It represents the time 
interval during which the marine Chemung strata were deposited 
in western New York and elsewhere. Like the Oneonta, it is a 
nonmarine or estuarine formation and consists chiefly of red 
rock. No representatives are found in the region bordering 
the lower Schoharie, but in the upper gorges of that 
stream, and its tributaries, good exi)osui'es of these rocks are 
found. Their general character is indicated in the section from 
the Catskills to Middleburg, given in chapter 5. 

Sequence of events during Middle and Upper Devonic time 

As shown in the preceding chapter, the marine invasion of 
Oriskany time reached Ontario towards the end of that period, 
when the Decewville beds were deposited, embedding their com- 
mingled Oriskanian and Onondagan types. The depositional 
equivalent of these l)eds in the eastern region appears to be found 
in the Esopus shales. 

The character of this formation is such as to indicate unfavor- 
able conditions for the existence of the Decewville fauna in the 
eastern region, and it was not till the end of this period that 
this fauna could invade the eastern region and become that of the 
Schoharie grit. A comparison of the two faunas, i. e. the Scho- 
harie and the Decewville, brings out this probable relationship.^ 

The origin of the Onondaga fauna is a question of considerable 
interest. That it was not derived from the Uelderbergian nor 

^ Seech. 7. p. 825. 
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the eastern Oriskany, is apparent on comparison of the faunas 
of the several beds. While the New York Oriskany and the 
Helderbergian faunas are intimately related, the Onondaga fauna 
with its wealth of corals appears to be quite distinct. From 
comparative tables published by Weller, it appears that in the 
brachiopod element alone, the two faunas appear to be related, 
while the most conspicuous differences are in the coral and 
mollusk elements. These latter characteristics of the fauna led 
Weller to say : " Both in its coral element and in its cephalopod 
element, as well as in the remaining mollusks, there is a strong 
suggestion in the CJorniferous [Onondaga] of a recurrence, with 
profound modifications to be sure, of the more ancient Niagaran 
fauna, which had occupied the same province at an earlier period."^ 
He further thinks that " it is altogether probable that the Cor- 
niferous [Onondaga] fauna was in large part truly an evolution 
product from the Niagaran, after that fauna had withdrawn 
from the interior and had become isolated in some province upon 
the border of the continent after the close of Silurian time ".^ 

The new faunal element thus introduced first makes its appear- 
ance during late Oriskany (Decewville) time in the northwestern 
part of the Onondaga sea. During this time, as we have seen, 
the Esopus muds were deposited over all the eastern region, 
representatives having been found as far north as Lake Mem- 
phremagog.^ Thus the Oriskany fauna became extinct in the 
eastern portion of the interior Mediterranean sea, but continued 
in the northwestern region where many of the old species became 
modified. 

During this period there occurred the invasion of the new or 
Onondaga fauna, which first became mingled with the surviving 
Oriskanian species to constitute the Decewville fauna. Where 
this fauna came from is an unsettled point. Weller holds that 
its source was in the Arctic regions, but Schuchert thinks the 

1 Jour. Geol. 1902. 10 : 425-27. 

^Loc. cit. p. 428. 

8 Ami, quoted by Schuchert. Am. Geol. 1903. 32: 151. 
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evidence points to an invasion from the south, through the 
" Indiana basin ". [Sec map, fig. 186], 
Clarke sajs in regard to this fauna :^ 

The east presents in the arenaceous beds of the Cauda galli 
[Esopus] and Schoharie grit a facies which is not elsewhere seen. 
In clastic character, there is excellent reason for associating 




Fig. 186 Paleogeographic map of Onondaga time. (After Schuchert) 

these beds directly with the deposition of Oriskany sediments as a 
closing stage thereof, and indeed several elements of the striking 
Schoharie fauna indicate derived relations to the Oriskany. 
This might be predicated of the trilobites specially, of the 
brachiopods and lamellibranchs in part, but not of the most 
conspicuous element of the fauna, the cephalopodfl. For the 
origin of the latter we have yet to search; they may have entered 
New York from the we^ with the fauna of the limestone and 

^N. Y. State Mus. BuL 52. 1902. p. 667. 
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have wandered into the shallow waters where Rchoharie sedi- 
ment was depositing; they may have, on the other hand, come 
in from some source, northeast or southeast, as yet unknown 
to us, and hence be related ancestrally to similar forms of the 
overlying Onondaga limestone. Present evidence seems to favor 
the former conclusion without disparagement to the genetic re- 
lations of these cephalopods to those of the Onondaga. It seems 
justifiable however to assert that the fauna of the Onondaga 
period as a whole, with its noteworthy coral, trilobile, cephalo- 
pod and gastropod facies unequally developed locally, is a com- 
plex congeries, largely from the westei*n reaches of the Ap- 
palachian gulf, but freely inoculated with elements genetically 
from the northeast. The latter may have come in directly, 
geographically and genetically, through the Oriskany province 
of eastern New York or indirectly into the western limestones, 
after migration from New York southward to the end of the 
barrier and thence into the heart of the gulf. The latter seems 
specially probable of the gastropod element. 

As the eastern waters cleared, the new fauna could migrate 
eastward and so become the Schoharie fauna. At this time a 
channel which extended northward along what is now the 
Connecticut valley and thence by way of the St Lawrence 
to the North Atlantic formed an outlet for the Onondaga sea 
to the northeast. Since black mud strata were deposited in this 
channel till Schoharie time, no migration of pure water species 
from the Atlantic could take place till just before the beginning 
of Onondaga time. But with this channel o^K^n, Eurasian types 
which had migrated along the shore of "Atlantis", a North 
Atlantic continent, could enter the Mi&sissippian sea of eastern 
North America. Schuchert believes that a portion of the Onon- 
daga fauna at least came into the interior sea by this channel, 
while another portion came from the Brazilian region by way 
of the southern or Indiana channel. It seems not unlikely that 
the cephalopod element of the Schoharie entered the Appalachian 
gulf from the northeast by the Connecticut channel, and mi- 
grated westward, appearing either as the same species or in 
modified form in the Onondaga of the western region. The same 
thing appears to be true of the trilobites, though some as 
Calymmene platys appear earlier or at the same time in 
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the western district, i. e. in the Decewville beds. The braehio- 
pods on the other hand seem to have appeared first in the Decew- 
ville beds of the western area and migrated eastward, reaching 
the Schoharie region in Schoharie time.^ 

Toward the end of Onondaga time came the invasion of the 
black muds which produced the Marcellus beds and with these 
the diminutive fauna characteristic of these beds. €larke holds 
that the Marcellus fauna invaded this territory " from the south- 
east along the inner or Appalachian face of the interior sea".^ 
The fauna together with the black mud sediments appeared in 
eastern New York before the sedimentation of the Onondaga 



^-r^/: 
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Fig. 187 Diagram showing relation of Onondaga and Marcellus beds. (After Clarke) 
a, a\ ?n Onondaga limestone; c, lower Marcellus shale; d, d\ Agoniatite limestone; 
e, t\ middle Marcellus shale; /, Stafford limestone; t/, q\ upper Marcellus shale 

type was completed in western New York. In other words the 
lower 50 feet of the Marcellus of eastern New Y^'ork is the 
depositional equivalent of the up|)er Onondaga of western New 
Y'ork. Near the end of Onondaga sedimentation in western New 
Y^ork, the eastern region over which black mud was doiK>siting, 
was invaded by the last of the Onondaga species, followed 
directly by the '' prenuncial cohorts of the Hamilton fauna ".^ 

The sedimentation accompanying this invasion produced the 
Agoniatite limestones of the Marcellus, which in the western part 
of the State is a direct successor of the upper Onondaga [fig. 187]. 
This goniatite fauna flourished in the east central district for 
a time, after which it was overwhelmed by the recurrent black 
mud deposits, which were again characterized by the typical 
Marcellus fauna. A second invasion of Hamilton types occurred 



A The recent discovery of the Schoharie fauna in northern Michigan 
shows the extensive transgression of the sea at that time, 
a Clarke, J. M. N. Y. State Mus. Bui. 49. p. 115. 
3 Clarke, loc, cit p. 137. 
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somewhat later, producing the Stafford limestone of western 
New York. " This invasion, too, was unsuccessful, reaching no 
farther eastward than the eastern part of Ontario county".^ 
The third invasion into New York of the Hamilton fauna, which 
had come into existence by slow modification of the Onondaga 
species, in the northwestern portion of the interior sea, proved 




•< 



LOVISIANA. 



Fig. 188 Paleogeogrraphic map of Hamilton time. (After Schuchert) 

at last successful and permanent and was accompanied by the 
sedimentation which has given us the typical Hamilton beds. 
By this time the interior Palaeozoic sea had increased in size 
as shown on Schuehert's map [fig. 188] and a new channel across 
what is now eastern Wisconsin and central Hlinois was opened, 
which connected the eastern or Mississippian sea with the 
Dakota sea to the west of the present Mississippi river. From 



1 Clarke, loc. cit. 
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this sea a few migrants were added to the fauna which had 
developed from the Onondaga fauna; other migrants continued 
to arrive from the seas covering South America, by way of the 
Indiana passage, while European arrivals continued to enter the 
sea through the Connecticut channel.^ Whatever the value of 
the eastern channel may have been during Onondaga time, its 
efficiency as a transmitter of foreign invaders was greatly 
diminished during Hamilton time, and before the end of that 
period ceased entirely. This will be realized when the nature 
of the Hamilton sediment in the northeastern portion of the 
Mississippian sea is considered, for it indicates conditions 
which would hardly admit of the introduction of any except the 
most hardy shallow water types from that quarter. 

At the beginning of Portage time, Laurentia, the northern 
continent, and Appalachia, the southea-stern continent, were 
again united. 

The apex of the Appalachian gulf during the earlier part of 
Portage time, must have reached to Albany, the northern shore 
approximately following the line of the Mohawk river and the 
southern shore coming in from the southwest along the inner 
margins of the Appalachian ridges, the two meeting in a narrow 
curve which gave to this inward projection of the sea but rela- 
tively slight breadth. A shoaling of the water at this end of the 
gulf, a differential movement raising the crust in this region, com- 
menced when Portage time was well under way, and produced 
banks which must have become a more or less efficient land 
barrier, throwing the interior coast line well to the west, and 
for a while, probably for the remainder of Portage time and 
perhaps through all the subsequent epoch, excluded forms of 
marine life from these almost landlocked waters. This was the 
place and such the origin of the Oneonta sands. At the head 
of the gulf, where the waters were earliest affected by the bar- 
rier, these lie close on the very basal layers of the marine con- 
temporaneous Portage sediments and rise ever higher in the 
section as they encroach southward on the gulf by the outward 
extension of the barriers. Having become shut off from free 
access to the salt water by land bars over which the sea entered 
only at times of stress or when the barrier was parted for a 



^Schuchert Am. Geol. 32:162. 
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while, this apical or Albany segment of the gulf was gradually 
purified by heavy land drainage and became a large brackish or 
fresh-water lagoon in which no true marine organisms could 
flourish [fig. 181>].* 




Fig. 189 Paleogeojrraphic niap of PortaKC time. (After Clarke) 

During the early i)eriod of the Oneonta deposition in eastern 
New York, marine sediments enrh)sing a somewhat modified 
Hamilton fauna, were laid down in central New York. These 
conditions prevailed in the southwestern part of the Schoharie 
region and westward, forming the Ithaca beds. The fauna of 
these beds was at first scparate<l by the Sherburne sand barrier 



' Clarke, .7. M. X. Y. State Mus. Mem. 0. p. 204-5. The possibility that the 
sedimonts iu (luestioii are of continental origin, i. e. accuniulatetl ahovr ^a 
level by river wash and (Krasional i)ondin?, must not be overlooked. In 
either case, these re<l rocks would be the lithlc equivalent of the Old Red 
sandstone of Great Britain. 
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from a new fauna arriving from Eurasia bj way of a passage 
opened to the Pacific across the northwestern states and terri- 
tories; but later it was forced into competition with that same 
fauna. This was the European Intumescens fauna, rich in 
goniatites, cardioconchs and other tyi)es.^ The bods carrying 
this fauna have been named the " Naples beds " by Clarke. They 
are not found in the Schoharie region where the Sherburne and 
Ithaca beds represent them. The latter are succeeded in this 
region by the red sediments of the Oneonta. Going westward 
these covering red beds appear later and later, the beds with the 
Ithaca fauna continuing higher till the whole of the marine 
Portage is present. Marine sedimentation continued in the 
southwestern part of New York beyond the close of Chemung 
time, when the nonmarine red phase of deposition, which in the 
eastern region resulted in the formation of the Catskill beds, 
finally reached that district probably after Pocono beds had been 
forming for some time in the Appalachian district. 
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*Ulrich and Scliuchert have su^K^sted that this fauna came in from tiie 
Atlantic, but the character of the sediments in the east shows that this 
could not have been the case, since the deposits are all of the shallow water 
and continental type, indicating a continuous shore line along the east 
and south. 
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Chapter 5 

CHARACTERISTIC SECTIONS IN THE SCHOHARIE REGION 

The following sections are given to bring out the detail of the 
stratigraphy of the Schoharie region. 

Several of the sections have pi^viously been published, among 
these the detailed section of the Hamilton and Upper Devonic 
strata made by Prosser. This indefatigable worker in the Pale- 
ozoic stratigraphy of eastern United States has put all students of 
that subject under lasting obligations by his extensive and de- 
tailed investigations of the succession of strata and the distri- 
bution of species in these regions. 

Proaser's sections are freely reproduced in this chapter with 
such slight modifications as were desirable to bring them into 
harmony of arrangement with the general plan of this work^. 

1 Section of the old Brown quieurry of Schoharie 2 

This abandoned quarry is in the hollow between the cemetery 
and the road leading east from Schoharie postofflce. The quarry 
wall described is just to the north of the road and wholly below it. 

Near the Brown quarry, 14 ^il^ southeast of the Schoharie post- 
office, the SaJina (Brahman) shales are exposed by the roadside. 
In the quarry there is exposed the basal memiber of the Cobleskill, 
38 inches thick. This layer is hard and compact and except where 
weathered, fossils can be obtained from it only with difficulty. 
This layer is followed by one 16 inches^ thick, locally known as the 
mai^le layer on account of the beautiful polish which it takes. 
The marble layer is followed by thin layers 1 to 3 inches thick, 
having a somewhat sandy texture and quite fossiliferous. 

The faunas from the different layers vary somewhat. In the 
thin layers at the top Camarotoechia? lamellata is 
verj- abundant and an undetermined ai)ecies of Beyrichia occurs 
in large numbers. Chaetetes sp. and Tentaculites 
sp. undet. are also found in the thin layers. From the basal layer 
a single s[)ecimen of Leptaena rhomboidalis has been 
obtained. This species was also found at Clarke's cave west of 
Schoharie. It is however very rare in th^ Cobleskill of Schoharie 
county .2 



^ Prof. Prosser has most courteously revised all his sections for this work 
so as to embo<ly the results of his latest studies. 
^Hartnagel, C. A. N. Y. State Mus. Bui. C9. 1903. p. 1120-21. 
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The following section will show the relation of the Cobleskill 
to the overlying rock as it is exposed in the nearly vertical wall 
of the Brown quarrj*. 

Section of Brovm quarry modified from HartnageVs section 

EondOnt * Feet Inchei 

e 7 Thi» bedded, light colored waterlime ; . . . . 10 

e 6 Blue lime mudrock with corals in fragment 2 1 

e 5 Blue limestone with corals (like e 6) 2 1 

e4 Fine, somewhat argillaceous lime sandrock 

weathering eai-thy, with Favosites and Stro- . 

matopora, and with Camarotoechia? 

1 a m e 1 1 a t a and other fossils 1 2 

e3 Clayey weathered layer with Favosites 4 

e2 Argillaceous lime mudrock with Favosites and 

Camarotoechia? lamellata 1 10 

e 1 ShaJy and clayey layers . . 10 

Cobleskill 

d3 Thin limestone layer somewhat arenaceous in 

texture 10 

. d 2 Limestone (marble layer) 1 4 

d 1 Highly crystalline crinoidal lime sandrock with 
conglomeratic character, due to fragments of 
Favosites and Stromatopora. No complete 

heads were observed » . 3 2 

Total Cobleskill 5 4 

Brayman shales (c) exposed on roadside 1 

2 Section in Vroman's quarry 

^^^^ This is from 400-500 feet south of the point 

e j-rg^ where the Cobleskill crops out on the road leading 

** ^^T& ^jL^ east from Schoharie postofl^e. The 

"T.^^ quarry has been opened in the terrace 




^^__ formed by the Cobleskill and Lower Ron- 

^ dout beds and in the lower part 

^^^^:^ Qf which the Brown quarry is 

Fig. 190 Section of Vroman's quarry 

situated. The beds exposed in 
this quarry belong to the Rondout series (e), beds el, e2 and e3 
being absent here, but exposed in the Brown quarry. 
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The section [fig. 190] is as follows: 5,^^ ^^^^^ 

Till, with numei'ous boulders 2 

Eondont waterlime 

e9 Weathered lime mudrock, somewhat arenaceous 

in texture 1 3 

e8 Weathered lime mudrock similar to the preced- 
ing. [This and the next lower bed below 
the soil become porous through weathering, 
changing to a soft, friable and rotten rock.] . . 1 6 

6 7 Lime mudrock weathering brownish in thin lay- 
ers separated by shaly streaks which are dis- 
continuous, the whole varying in thickness 
from 16 to 20 inches 1 6 

e6 Dark lime mudrock containing many small frag- 
ments of Favosites and Stromatopora. Some of 
these are overturned and all are fragmentary, 
showing much wearing. Stromatopora is more 
abundant than Favosites. The fragments are 
equally common in the upi>er and the lower 
portion of the bed, and they are almost abun- 
dant enough to make the rock a lime conglom- 
erate with the corals forming the pebbles held 
in a muddy paste 1 9 

e 5 A bed of somewhat more arenaceous texture but 
a very pure limestone in composition. It con- 
tains large heads of Favosit(*s and Stroma- 
topora, but most of them appear to be frag- 
mentary or overturned. Between this and the 
pre((Hling higher bed are some shaly layers 
containing small but complete heads of 
Favosites helderbergiae prece- 
d e n s and StromatoiK)ra. With them occur 
(.' a m a r o t o e c h i a ? 1 a m e 1 1 a t a and 
Leperditia cf. jonesi. The thickness 
varii^ fmm IS to 21 inches 1 8 
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Feet Inches 

e4 More or less arenaceous lime nindrock similar 
to bed 5. It is rubbly from the presence of 
coral fragments. It is thin bedded with the 
bedding planes well marked. Contains F. 
helderbergiae precedent, often 
overturned. To base of quarry 1 

From the lower three beds Hartnagel obtained the following 
Cobleskill fauna, which is thus seen to extend up into the Ron- 
dout. 

1 Favosltes helderbergiae precedens 

2 Stromatopora cf. antiqua 

3 Camaratoechia litchfleldensis 

4 Orthothetes interstriatus 

5 Camarotoechia? lameUata 
G Spirifer coraUiuonsis 

7 WhitfieldeHa nueleolata 

8 Pterinea securiforinis 

9 Orthoceras 

10 Beyriehia 

11 Leperditia rf. jouesi 

Feet Inchei 

Total exposure of Rondout 8 8 

Twenty feet higher in the field are quarried 2 feet and 6 inches 
of dark lime mudrock, the upjier (> inches of which contain 
Spirifei* vanuxemi, Leperditia alta, etc. The 
rock has a ringing sound when struck with a hammer, and be- 
tween the layers are found occasional shaly streaks. It belongs 
to the Manlius beds. 

3 Section of lower part of East hill at Mix and O'Reilly's quarry 

Plate 16 
The section begins at the road above the quarry and continues 
downward to the lowest exposures ne;ir the stone crusher. 

CoeymanS Feet inches 

h 1 Coeymans limestone, al>out 15 

Transition beds 

g 4-7 Covered 4-5 

g 3 Lime mudrock bed 6 

g 22 Covered 3 
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Feet Inches 

g 2i Very fine lime sandrock, almost a mud- 
rock, with Stropheodonta vari- 
striata 6 

g 1 Covered. Transition beds, about 3 

Manilas 

f 13 Manlius, about 5 

Top of quarry 

f 12 Massive bed, like f 10, forming topmost 

layer of quarry 1 

f 11 Thin bedded dark fossiliferous lime mud- 
rocks like f9 4 

f 10 Massive finely stratified dark but rather 
argillaceous lime mudrocks with S p i r i - 
fervanuxemi 1 9 

f 9 Thin bedded, irregular, finely arenaceous 
beds and some mudrocks full of the com- 
mon fossils 3 6 

f 8 Fine lime mudrocks similar to f 6 but in 

several thin and thick beds 3 4 

f 7 Lime mudrocks, occasionally arenaceous 

in texture and in part shaly 3 

f 6 Very fine grained, fossiliferous lime sand- 
rocks, the upper i)ortion nearly a solid 
mass of Tentaculites 9 

f 5 Thin bedded, irregular lime mudrocks, with 
the usual fossils on weathered surfaces. 
Tentaculites gyr acanthus is 
the most abundant but Leperditia 
alta and 8pirifer vanuxemi 
also occur 1 3 

f 4 Massive, like f 2 a single bed 2 6 

f 3 Similar to f 2 but thin bedded and the beds 

varying in thickness 3 

f 2 Compact, massive, almost black lime mud- 
rock, somewhat arenaceous conchoidal 
and fossiliferous 3 2 
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Feet Inches 

f 1 Dark gray, irregularly bedded lime mud- 
rocks 8 

Total Manlius 30 2 

Sondont waterlimes 

e 15 Massive lime mudrocks with irregular but 
extremely fine bedding. These irregu- 
larities are like those found in the sec- 
tion of a mud bank. Sometimes portions 
are squeezed out into little humps, some- 
times the laminae become irr^ular and 
curly or wrinkled. Small black sub- 
angular fragments of the underlying 
lime mudrocks are frequently common in 
the layers but they are so small that 
they are readily overlooked. In some 
cases these pebbles are most abundant 
in layers 1 6 

e 14 Similar to (el2) in two layers 1 6 

el3 Massive lime mudrocks with fine banding 
on both fresh and weathered surface. 
Oscillation ripple marks are shown in 
the upper part of the section 9 

e 12 Thin bedded, gray, fine layered lime mud- 

ix)ck beroming shaly when weathered. . . 9 

ell Dark, nearly black lime mudrock, rather 
massive liedded, in several tiers with 
splintery or conchoidal fracture, thin 
be<lded on weathered surfaces but not 
shaly 3 

elO Lime mudrocks mostly covered and form- 
ing the floor of the quarry 5 

e 9 to e 1 Lime mudrocks, mostly covered [see sec- 
tion 2] 12 

Total Rondout (e) 24 6 
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Cobleskill Feet Inches 

d 1 to d 3 Cobleskill limestone in several beds, not 

well exposed 6 

Brayman 

c Bi-aynian shales, the higher beds exposed 

on the roadway leading up to the quarry, 
the lower in contact with the basal sand- 
stones shown below the crusher — on rail- 
road tmck. Thickness as measured by 

Hartnagel 27 

Binnewater 

b Basal sandstones, a quartz sandstone of 

yellowish and reddish color, consists 
generally of almost pure quartz grains 
though some beds are slightly argilla- 
ceous. Lower beds thin, the upper thick 
bedded but saccharoidal and containing 
much pyrite like the overlying shales. 

Thickness estimated 20 

Stratigraphic unconformity. 
Lorraine 

a Lorraine sandstones (?) dark grayish or 

purplish silicious sandrock resembling 
the normal Hudson river sandrock of 
the Helderberg region, and resting on 
shales which have the apjiearance of 
the nonnal Hudson river shales in other 
parts of the Ilelderbergs. These l>eds 
are very unlike the more friable look- 
ing sandstones which underlie the 
Brayman shales conformably. This and 
the resemblance to the Hudson river 
beds are the only evidence so far obtained 
that the lowest beds of this section are 
Hudson river. Thev mav however be- 



Digitized by 



Google 



GEOLOGY AND PALEONTOLOGY OF THE SCHOHARIE VALLEY 243 

long to the basal sandstone in which 
jj^ ^^s^ the great stratic unconformity be- 

f/3^^^ tween the higher Chaniplainic and late 

/ -----'^ Siluric beds is pi"obably below the level 

of the Schoharie valley at this point. 

->^//^S 4 Section of city quarry behind the Lutheran cemetery, 

, ^ * Schoharie 

^« Fig. 191 and pi, 17 

This section extends to the top of the cliff af the stairway 
^^ ^S leading to the park behind the cemeter\\ 
ys'^S Coeymans Peet inches 

^^^3 hi Typical Coeymans, coarse lime sandrocks 
"^-^ --^ with tj7)ical fossils, forming ledge in the 
Fig. 191 sectioD woods above the cemetery. At the base 

of city quarry 

the cliff is weathered back in a rock shel- 
ter, and it is here, in the lowest layers 
that Melocrinus pachydactyl- 
11 s was found. 

Thickness approximately 15 

Transition beds 

g 4-7 Covered slope with exception of small 
outcrops of fine lime sandrocks with 
Stropheodonta varistriata.. 5 
g3 Very fine lime sandrock almost lime mud- 
rocks with S t r o p h e o d o n t a var- 
istriata 1 

g 2 Covered slope 5 

g 1 Irregularly bedded lime sandrocks and lime 
mudrocks forming upper portion of 
quarry wall 1 

Total transition 12 

Manlius 

f 13 Irregular beds passing into those above and 

forming cliff with it 4 
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Feet Inches 

f 12 Compact even lime mudrocks in two tiers 

witli fine uniform banding 4 

f 11 Irregularly bedded mostly thin lime sand- 
rocks ,jand lime mndrocks with S p i r i- 
fer vanuxemi,in two tiers 4 6 

f 10 Dark lime mudrocks, fossiliferous and some- 
what arenaceous in texture, with S p i r i - 
fer vanuxemi. It forms a single 
massive bed and where weathered shows 
fine bedding lines 2 3 

f 9 Massive lime mndrocks with layers of lime 
sandrocks made of shell fragments and 
whole shells, showing the irregular stinic- 
ture given in the annexed diagram [fig. 
192] in the lower parts 2 5 

0^ 

Fig, ld2 Irregularity of strati- 
fication in Manlius. a, lime 
mudrock; b, lime sandrock 

f 8 Thin bedded lime mndrocks and lime sand- 
ix)cks much like f 5. On weathered sur- 
faces Tentaculites is very abundant. In 
the upper i)art the beds become somewhat 
thicker and some are sandrocks made of 
shell fragments. Most of the beds ai'e 
fossil iferous and unlike the usual t^pe 
found in the Manlius farther east, ^ome 
of these beds show irregularity of bedding 
on the weathered surfaces. Extremely 
fine cross bedding is seen, and some of the 
layers swell out and then thin again as 
seen in fine sandstones generally. Some 
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Feet Inches 

of the beds thin out altogether, and at 
other times there is a rhythmic swelling 
and thinning, suggestive of oscillation 
ripples. A careful examination of the 
weathered edges of these strata will give 
one a good impression of the clastic char- 
acter of these deposits. The wave action 
is almost as marked in these beds as in 




Fiff. 198 Ripple structure in Manlius. a, lime mudrock; b, lime sandrpck 

any modem deposit of fine sand exposed 
in road cuttings.^ The bedding of the fine 
lime mudrocks is such as to fill in by 
horizontal layers the depression in the 
lime sandrocks as shown in the annexed 
diagram [fig. 193]. Layers of iime mud- 
rocks are eroded to form ripples as shown 
in figure 194. 
Thickness of f 8 4 




Fig. 194 Ripple structure in Manlius lime 
mudrock 

f G & f 7 Lime sandrock, in places almost made up of 
Tentaculites ; Spirifer vanuxemi, 
with rounded and not very strong ribs 
occurs, approaching in character S. er i - 
e n s i 8 11 

*Some walls of the quarry, however, do not show this feature because 
they are coated with a layer of calcite. formed there while the wall 
bounded a joint fissure, by lime brought in in solution. 
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Feet Inches 

f 5 Thin bedded lime nmdrocks weathering gray 
and averaging an inch or less in thick- 
ness. Teutaculites gy r acan- 
thus is abundant on the surfaces of the 
thin layers, when weathered, and this 
is one of the best places for collecting this 
fossil. With it occur Spirifer van- 
u X e m i and Monotrypella ar- 
busculus 1 3 

f 4 Lime mudrock somewhat arenaceous in 
texture with Leperditia alta and 
a few other fossils 2 

f 3 Dark lime mudrock, of sufficiently arena- 
ceous texture to be rough on the weathered 
surfaces, and showing fine stratification 
on exposed edge, continuing below the 
floor of the quarry 1 6 



Total Manlius exposed 26 10 

5 Section in Becker's quarry below Lasell park 
Plate 18 
This section begins at the highest outcrops of limestone in the 
bed of the small stream which traverses the park. The succession 
is as follows [fig. 195] : 

Coeymans Feet Inchei 

h 2-hx Lime sandrocks with fossils, exjiosed at in- 
tervals in low ledges in the park, chiefly 

thin bedded and mostly covered 33 

h 1 Crystalline lime sandrock forming a cliff 
and containing Sieberella gale- 
a t a , Orthothetes and other brachio- 
pods, together with nunieit)us crinoid 
joints 17 



Total Coevmans 50 
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Transition Feet inches 

g2-g7 Thin bedded lime sandrocks and lime mudrocke, 
with shaly argillaceous beds, the whole weath- 
ering back in a sloi>e, with the CJoeymans over- 
hanging 6 




y-i // ' _ ^ ^ ^ _ <2 



yy-f 




Fig. 195 Section In Becker^s quarry 



gl-g2 Thin bedded limestones mostly weathering into 
a sloping bank and merging into the beds be- 
low and above. Approximately 7 



Total transition 12 

Manlins 

f 13 Beds similar to gl and not readily separable 

from them 6 












Fig. 196 Lenses of lime mudrock (a ) n 
lime sand rock (/>). Manlius 



f 12 Lime sandrocks like f 10 in two beds, 2 feet 

each, with a thin shaly parting 4 

f 11 Irregularly bedded thin layered lime sandrock 
with lenses of lime mudrock [fig. 106], The 
main mass of lime sandrock composed of 

5 



shells and shell fragments. 
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Ftet Incbe 8 

f 10 Compact, irregularly bedded lime sandrock 
forming a single bed and very fossiliferous. 
Spirifer vanuxemi predominates. 
With f 11 and f 12 this forms a solid cliff. . . 2 

f 9-f8 Lime sandrock showing composition of shell 
. fragments on the weathered edge and rather 

thin bedded in appearance when weathered. 6 3 

f 7-f 6 Heavy bedded lime sandrock, fossiliferous and 

chiefly made up of shell fragments 1 3 

f 5 Shaly lime mudrock with thin beds of Tenta- 
culite limestone at the middle. Also con- 
tains Leperditia 1 3 

f4-f 3 Dark heavy bedded lime mudrock. The 
smooth weathered cross-section of the rock 
'has a curious granular structure like grains 
of sand, which weather slightly in relief. 
They give the rock an oolitic appearance, 
which however is less apparent on fresh 
fracture. This feature, though shown in f 1 
and 2, is eminently characteristic of this 
bed. In it also occur Leperditia 
a 1 1 a and Spirifer vanuxemi 
though less commonly. Tentaculites 

gyracanthus also occurs 4 6 

f 2-f 1 Dark heavy bedded lime mudrocks with«ome 
of the layers banded. Contains Leper- 
ditia a 1 1 a and Spirifer van- 
uxemi in abundance 3 

Total Manlius exposed 33 3 

Bondout 

e 12 Compact dark lime mudrock, exposed in the 
road, and apparently the bed forming the 

base of the quarry 1 

e 11-e 1 Concealed mostly 22 

Cobleskill 

d Exposed in the road 1 
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6 Section of syndicate quarry in the hilkide behind Vroman's quarry 

Figure 197 and plate 20 
Soil 

Coeymans Feet Inchef 

h 1 B Dark tough lime sandrock showing where wea- 
thered innumerable Sieberella gale- 
a 1 11 8 . These sometimes cover the weathered 
surfaces or edges, but are difficxilt to separate. 
Large fragmentary masses of Favosites 
helderbergiae are common and not in- 
frequently lie overturned 15 




Figr. 197 Section of Syndicate quarry 

h 1 A Lime Siandrock with large heads of Favosites 
helderbergiae and Stromatopora appa- 
rently in place 1 

Transition beds 
g 7 Limestone bed largely made up of S t r o p h e o - 

donta varistriata 4 

g 6 Crinoidal lime sandrock 6 

g 5 Dark gray lime mudrocks in lenslike masses em- 
bedded in shale and separated by shaly layer 
from g C. The shales contain an abundance of 
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Feet Inches 

Stropheodonta varistriata, also 
Strophonella punctulifera, Pter- 
inea textilis and occasionally U n - 
cinulus mutabilis and Tentaculites. 
The limestone lenses contain Camarotoe- 
chia semiplicata var 10 

g4 Fine lime sandrock with numerous crinoid joints 

which weather in relief 10 

g 3 Shale with mud lenses, the latter with C a m a • 

rotoechia semiplicata var G 

g2 Lime sandrocks and lime mudrocks, alternating, 
thin bedded, mostly dark gray in color. Fos- 
sils most common are Camarotoechia 
semiplicata var., in the mudrocks and 
crinoid joints in the sandrocks. Other species 
are Stropheodonta varistriata, 
Spirifer vanuxemi and var. Cama- 
rotoechia ventricosa, Fenes- 
t e 1 1 a sp., D a 1 m a n i t e s sp. To base of 
quarry 5 6 

g 1 Thin bedded gray lime mudrocks, somewhat are- 
naceous in the upper part, with occasional 
crinoid joints and with Stropheodonta 
varistriata and occasional Spirifer 
vanuxemi 4 8 

Total transition beds 13 -2 

Manlins 

f 13 Lime mudrock with Spirifer vanuxemi 

in abundance (upper part of bed) 8 

f 13 Ivower part, to f 5. Mostly covered, exposures 

are found at intervals 20 

f 4 (approximately). Ledges of a dark lime mud- 
rock are quarried in the field half way between 
Vroman's and the Syndicate quarries. The 
rock has a ringing sound when struck witb a 
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Feet Inches 

hammer, occasional shaly streaks occur be- 
tween the layers. The upper 6 inches contain 
abundant Spirifer vanuxemi and 

Leperditia alta 2 6 

f 3 to f 1 Covered about 7 

Total Manlius 30 2 

Bondout 

6 15-^ 10 Covered 14 8 

e 9-e 1 Beds of Vroman's quarry [section 2] and 

Brown's quarry [section 1] total 14 6 

Total Rondout about 29 2 

The total thickness of the Rondout and Manlius of this section 
was found by careful leveling with due correction for the dip to 
be 59 feet and 4 inches. In the Mix and O'Reilly section the 
Manlius was 30 feet and 2 inches, which, if no change has 
occurred in that formation, makes the Rondout here 29 feet and 
2 inches. The Manlius may be thicker here in which case the 
Rondout is thinner. That the Manlius is not thinner is shown by 
the exposure of nearly 27 feet in the city quarry [section 4]. 

7 General section of East hill 

Feet Inches 

q Hamilton fine grained sandstones and sandy 
shales with Stropheodonta, Spirifer and pele- 
cypods to top of East hill (A.T. 1940 ft) 
forming a »teep slope mostly wooded. Ap- 
proximately 750 

p Marcellus shale showing on Stony brook: 

p 5 Black fissile shales with the usual fossils, in- 
cluding Styliolina fissurella, dark 
blue gray or blackish in the upper part with 
Spirifer and Chonetes. About 140 

p 4 Limestone layers composed of L i o r h y n c h u s 
m y s i a and Strophalosia truncata 
occur here 1 

p 3 Covered 15 
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Feet Inches 

p2 Agoniatite (Goniatite) limestone, a dark gray, 
impure limestone with Orthoceras mar- 
cel 1 e n s e and other fossils 2 

p 1 Mostly covered. Approximately 22 

Total Marcellus 180 

Forming a gentle cultivated slope, the con- 
tact with the overlying Hamilton forming a 
pronounced change of angle. 

o Onondaga limestone forming a succession of 
rather steep slopes with frequent outcrops. 
The upper beds are cherty 105 

n Schoharie grit, mostly covered, but weathered 
fragments are found on the slope of Esopus 

below [estimated] 6 ? 

m Esopus shales. Chocolate-colored gritty shales 
much checked by weathering and mostly cov- 
ered. Spirophyton cauda-galli in 
some of the higher beds 85 

1 Oriskany sandstone. Silicious limestone wea- 
thering to a brown porous sandrock in which 
the numerous fossils are preserved as molds. 
It forms broad terraces and fields along the 
hill. Approximately 2 4 

k Poii: Ewen limestones. (?,Gray crystalline lime- 
stones, not well exposed, grade downward into 
the Becraft. Estimated thickness about 6 

j Becraft limestone. Best exposed in the upper 
Mix and O'Keilly quarry and in the cliffs below 
the highway to the north of this. Highly crys- 
talline calcarenyte and often a shell rock or 
coquina. On the weathered surfaces the fossils 
stand out in relief. Spirifer concin- 
n u s , S i r b e r e 1 1 a j) s e u d o g {i 1 e a t a , 
Aspidocrinus scutelliformis, etc. 15 
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Feet Inches 

i New Scotland beds, mostly covered but occasion- 
ally cropping out. Form sloping bank. Ap- 
proximately 115 

h Coeymans, forming a slope above and a cliff part 
of which has been quarried in the middle Mix 
and O'Reilly quarry and about 15 feet of which 
is exposed in the cliff above the lower quarry. 
Total 50 

g Transition beds. Mostly covered. About 12 

f Manlius as exposed in lower quarry [section 

* 3]. Approximately 30 

e Rondout, only the upper half of which is exposed 

in the quarry 24 6 

d Cobleskill, shown along the road opposite the 

stone crusher 6 

c Brayman shales, exposed along the road and on 

the track below the crusher 27 

b Basal sandstones (Binnewater) exposure esti- 
mated, since the contact with the Lorraine 
beds is not exposed 20 

a Lorraine sandstones and shales, lowest exposure 

on the hill ? 5-10 

Total rock section in East hill 1444 

8 Oeneral section of West hill 

Fig. 198 
The section of West hill is the most complete and most satis- 
factory. 8onie of the beds can best be studied along the road 
leading up to West hill along Dann's hill. The road begins at 
the point where the East Cobleskill road branches off, and climbs 
to the Coeymans terrace on Dann's hill by a cut in the upper 
Manlius and lower Coeymans. It continues on this terrace to 
a short distance beyond the stream which divides Dann's hill 
from West hill, and then turns sharply to the left, climbing the 
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New Scotland slope to the Becraft Oriskany terrace, which is 
reached by a final ascent over Becraft ledges. On this terrace 
it continues to the home of Mr George Acker, near which the 
following section is made. A section of this hill was published 
by Prosser.^ The present section is largely based on that but 
some corrections of measurement are made. 

Feet Inches 

o Onondaga limestone, forming the upper lime- 
stone cliffs and the top of the hill which is 
wooded. From 11 to 15 feet are shown in the 
cliffs. The total thickness present is, accord- 
ing to Prosser 56 

n Schoharie grit, not exposed on this side of the 

hill, estimated 6-8 

m Esopus shale, not exposed, except at the top 
where large slabs with Spirophyton 
c a u d a g a 1 1 i occur but forming with the 
Schoharie a continuous steep slope from the 
Oriskany terrace to the cliff of Onondaga^. . . 95 

1 Oriskany sandstones, well exposed in the yard 
of George Acker. The red barn visible from 
Schoharie stands on the top of this bed, where 
the upper hard surface, marked by Spirophy- 
tonlike tracings, have been laid bare by ero- 
sion of the Esopus. Fossils numerous and 
easily obtained from the loose blocks lying 
everywhere 6 3 

k Port Ewen limestones, a dark rather fine crin- 
oidal lime sandrock resembling the Coey- 
mans. Approximately 3 

j BeiTaft limestone, forming a cliff Inflow the 
road in front of Mr Acker^s house, ISJ feet 



»X. Y. State Geol. 18th An. Rep*t. 1800. 

* Prosser writes me that his section included the 6 feet of Schoharie grit. 
For that interval the barometer gave 108 feet ; but it was leveled with a 
hand level by an engineering student who reiwrted 121 feet and that thick- 
ness was used in his section. 
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Feet Tncbes- 

high. Above this is a slope comprising 5 feet 
of the uppermost Becraft 21 

i New Scotland beds. Shalj limestones forming 
the middle covered slope of the hill. On the 
surface are numerous fragments of weathered 
rock on which the fossils stand out in relief. 
This is as good a collecting ground of this for- 
mation as any in the Schoharie region. The 
upper beds, consisting of a series of argilla- 
ceous mudrocks with alternating layers of 
concretionary limestone, are shown better 
along the rock shelters and at the arch above 
Sam Clark's house on Dann's hill [fig. 199]. 
Along the contact line with the Becraft here 
as well as at Acker's characteristic fossils are 
found. The upper layers are very calcareous 
and contain Aspidocrinus scutelli- 
f r m i 8 [pi. 12] 128 

h Coeymans limestone, massive, dark gray lime- 
stone, chiefly a lime sandrock. The lower 
27^ feet form an overhanging cliff, from which 
a fine view of the valley below may be ob- 
tained. The remainder forms a slope, rising 
about 25 feet in 125 horizontal distance. The 
upper beds are full of fossils which may be 
obtained from the outcropping ledges. Thick- 
ness of Coeymans 53 

g Transition beds. Weathering back and causing 
the Coeymans to overhang. Prosser finds 8 
feet in this section. While the Manlius is 
correspondingly thicker, the two have a thick- 
ness of 44^ feet as against 43 feet on East 
hill 8 

f Manlius limestone with Spirifer vanux- 
e m i in the highest beds and shaly beds with 
Tentaculites and other fossils 36 6 
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Feet Inches 

e Rondout waterlime, thin bedded drab colored 
impure limestones, forming upper part of the 
waterlime 10 

At the old strontium mine, ^ mile farther 
north, the following succession occurs [pi. 
24] : 

e^ Massive beds 

egr Shaly gray beds with much clay and much de- 
composed. Split up thin. About 8 

ef Gray thin bedded lime mudrocks 8 

ee Dark massive lime mudrocks forming a single 

bed 2 2 

ed Thin bedded impure lime mudrocks weathering 
into a yellowish argillaceous chalky rock. 
Leperditia cf. jonesi was found here. 3 

eo Dark lime mudrocks in heavy beds and without 
the thin bedding of the lower beds. Numer- 
ous large geodes filled with calcite in crystals 
or massive, and strontianite in the white mas- 
sive form, occur. Some of the geodes appear 
to have replaced heads of Stroma topora 5 

eb Gray thin bedded waterlimes often quite argil- 
laceous and showing fine stratification. Typi- 
cal waterlime 4 

ea Dark gray massive lime mudrocks with con- 

choidal fracture. Lowest beds exposed 2 

e, eg and eh probably are the same as the 10 
foot bed exposed in the section below Acker's, 
e to a Mostly covered slope from the creek level to the 
base of the prominent cliff. The Cobleskill 
limestone (d) is exposed at several places on 
the lower slope, but the other beds are covered 
by talus. About 100 feet below the base of the 
cliff occur ledges of sandstone, probably in the 
Lorraine 260 



Total of section approximately 706 
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9 Section of north slope of Sunset hill 
Proseer 
To the south of Howe's cave and Ck)»ble8kill creek is a steep hill, 
rising about 1000 feet above the level of the creek. This is the 
northern slope of Sunset hill, and it aflfords a fair section of the 
formations in this region. The following gives their approximate 
thickness. 

Feet Total 

p-q Marcellus and Hamilton formations from the 
highway to the top of the hill ; but the slope is 
mostly covered. Fine pieces of Marcel lus 
shale occur on the lower part of this slope, and 
thin Hamilton sandstones were seen toward 
the top of the hill 528-965 

o Onondaga limestone; massive, light gray lime- 
stone forming low ledges to the level of the 
highway 95-437 

n Schoharie, Covered, included in preceding 
ni Esopus black shales, which weather to a grayish 
color; mostly covered, but 8 feet showing in an 
excavation south of the old house and about 
35 feet above their base 100-342 

1 Oriskany sandstone, very fossiliferous; upper 
part a very dark gray to blackish quartzose 
sandstone; lower part lighter gray. Well ex- 
posed, in contact with the subjacent shaly 
limestone, just west of an old house, whei*e it 
is from IJ to 2 feet thick 2-242 

k Port Eiren shaly limestone: rather thin bedded. 

light gray limestone in which there are fossils. 11-240 

j Becraft ; massive, light gray limestone, forming 
a steep ledge from 15 to possibly 18 feet in 
thickness 15-229 

i Kew Scotland shaly limestone; mostly a covered 
sloje with only a little of the limestone shown 
at the to]> of the formation 95-214 
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Feet 

h Massive Coeymans limestone, the lower ledge 
22f feet thick; then a covered slope with a 

shattered ledge at the top 53-119 

d to g Covered from the level of the Cobleskill to the 
base of the lowest massive limestone, which is 
apparently abouit at the junction of the Man- 
lius and Corymans 6(^-66 

10 Section of strata at the quarries of the Helderberg Cement Co. 

near Howes Cave 

Plates 4. 7, 8 jvnd 20 
15 Coeymans Feet inches 

Hanlius 

14 Thin bedded lime mudrocks 12 

13 Massive dark gray lime mudrock ** upper curly bed "3 8 

12 Thin and irregularly bedded lime mudrocks like 

bed 8 5 10 

11 Massive dark gray lime mudrocks in a single bed. 

This is known as the lower curly. It does not 
split on the bedding plane but has a conchoidal 
• fracture. It varies in thickness from 3^ feet in 
one part of the quarry to nearly 5 feet in another. 
In some portions it is arenaceous in texture. 

Average 4 

10 Dark lime mudrocks in beds from 1 inch to a foot, 
irregularly bedded, sometimes rather shaly, to 

quarry floor 10 

9 Thin bedded ribbon lime mudrocks 7 3 

Total Manlius 42 9 

Bondout 

8 Shaly, highly argillaceous lime mudroi*ks 10 

7 Massive bluish lime mudrocks. 4 

6 Shaly argillaceous lime mudrocks to railroad track 

(main line) 6 

5 Concealed, about 12 
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Feet Inches 

4 Very thin bedded lime raudroeks, in layers often a 
quarter of an inch or less in thickness. They are 
finely stratified and contain much clay, and oc- 
casionally lenslike masses, a few inches thick, of 
lime sandrock. Weathers gray and brown. No 
fossils. About 10 

3 Cement bed. Lime mudrocks with fragments of 
Favosites, also small heads in the lower portion. 
The rock has a conchoidal fracture, is bluish gray 
when fresh but weathers brownish 6 

Total Roudout 48 

2 Cobleskill 6 

1 Brayman shales exposed 30 

Total 126 9 

11 Section of north end of Moheganter hill 

Prosser 

On the eastern side of the river one mile south of Middleburg 
and about east of the prominent hill on the western side of the 
river known as Vroman's Nose, are ledges of sandstone and shales 
along the lower slope of the northern part of the Moheganter hill. 
The base of these rocks is approximately 160 feet above the Scho- 
harie river at Middleburg and 200 feet of the section was studied, 
the upper ledge being a heavy sandstone stratum. The dip is 
heavy, being 2J° s. 85° w. in one place that was measured and 
on another ledge 2^° s. 50° w. The lowest rocks are not very 
coarse but rather argillaceous shales in which fossils are rare. 
Then the shales change to a coarse texture, are more arenaceous, 
Spirifer granulosus (Con.) Ilall is common and a few 
other species occur. Above is a bluish, blocky sandstone suc- 
ceeded by arenaceous shales in which Chonetes coro- 
na tus (Con.) Hall is common. And so the slope of the hill is 
terraced by ledges of sandstone and coarse shales which dip quite 
rapidly to the south. In the lower arenaceous shales and blocky 
sandstones fine specimens of Spirophyton velum (Van.) 
Hall are common. These rocks are all in the Hamilton forma- 
tion and probably in its lower half. The fossils are: 
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1 Splrlfer acuminatus (Con,) Hall rr 

2 S. granulosus {Con.) H, d C. a 

3 S. mucronatus (Con.) Bill, c 

4 S. audaculus dCon.) H. d C. rr 

5 S. tullius Hall rr 

6 Chonetes corona tus (Can.) Hall c 

7 C. deflectus Hall rr 

8 C. mucronatus Hall rr 

9 Orthothetes cbemungensis (Con.) H. d C. var. 

arctostriatus Hall rr 

10 Athyris splriferoides (Eaton) Hall r 

11 Stropheodonta perplana (Con.) Hall rr 

12 Camarotoechia congregata (Con.) H. d C. rr 

13 Liorhynchus multicostum Hall rr 

14 Paracyclas lirata (Con.) Hall r 

15 Gonlophora rugoea (Con.) Miller rr 

16 Modiomorpha concentrica (Cow.) Hall rr 

17 Glyptodesma erectum (Con.) Hall rr 

18 Spirophyton velum (Van.) Hall r 

18 Section along the Little Schoharie creek, in the southern part of 
Middlebnrg and the northwestern part of Broome township, from 
2\ to 3 miles south of the village of Hiddleburg and on the 
eastern side of Hoheganter hill 

Prosser, section D 

The first rocks studied are those of a small stone quarry [D^] 
in the southern part of the township about 2^ miles south of the 
village. According to the barometer the quarry is some 830 feet 
higher than the Schoharie river at Middleburg. At the base of 
it are 6 feet of blue sandstone covered by 15 feet of shales with 
some thin layers of sandstone. In the shales are plenty of Ham- 
ilton fossils; specially in the thin layers and in some that have 
a rather concretionary structure. The rocks of this quarry are 
in the Hamilton formation and the following fossils were 
collected : 

1 Spirifer granulosus (Con.) H. d C. (?) c 

The specimens are poorly preserved. Some show impressions of the pustules 
and one shows fine strhc; but in form and general appearance they are like the 
above species. 

2 Camarotoechia congregata (Con. H. d C.) r 

3 Spirifer mucronatus (Con.) Bill, c 

4 Obonetes corona tus (Con.) Hall r 

5 Athyris spiriferoides (Eaton) Hall rr 

6 Palaeoneilo maxima (Con.) Hall r 

7 P. emarginata (Con.) Hall rr 

8 P. tenuistriata Hall rr 

9 NucuUtefl triqueter Con. r 

10 Nucula belliatrlata (Con.) Hall c 

11 N. randalli Hall rr 

12 Paracyclas lirata (Con.) Hall r 

13 Modiomorpha subalata (Con.) Hall (?) rr 

Small specimens. 

14 M. mytiloJdes (Con.) Hall rr 
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15 Goniophora hamiltonensis (Hall) Miller rr 

16 G. truncata Hall rr 

17 Cimitaria elongata (Con.) Hall r 

18 Tellinopsls subemarginata (Con.) Hall (?) rr 

19 Sphenotus solenoides Hall (?) rr 

There are no vascular lines on the posterlor'part of the* shell. 

20 MicTodon (Cypricardella) tenuistriatus Hall c 

21 Schizodus appressus (Con.) Hall r 

22 Aetinopteria boydi (Con.) Hall c 

23 Pterlnea flabellum (Con.) Hall rr 

24 Limoptera macroptera (Con.) Hall rr 

25 Pterinopecten undosus Hall (?) rr 

26 Aviculopecteii princeps (Con.) Hall (?) rr 

27 Orthoceras crotalum Hall rr 

28 Orbiculoidea ( LiDdstroemella ) aspidiiiin H. d C. rr 

Approximately 340 feet aibove the stone quariy and south of the 
highway up the hill in northwestern Broome, ju^ over the town- 
ship line, is a small excavation showing blue sandstone (D^) which 
splits into rather thin layers. No fossils were found in the bed . 
rock ; though there are plenty in loose pieces of stone on the sur- 
face which, however, probably came with the drift. On the high- 
way just after it turns south in the northwestern comer of Broome 
and 145 feet above IV are green shales and thin sandstones (D*) 
which are in the Sherburne formation. On the highway 30 feet 
higher near the turn to Franklinton are red and green mottled 
shales and sandstones (D^). Another prominent terrace of gray- 
ish, slightly reddish and greenish shaly sandstone (D^^) aippears 
65 feet higher. Below this terrace along the highway are shalee 
which are mainly red. At the top of the ridge is grayish and 
greenish gray, coarse grained, thin bedded sandstone (D^^). In 
the field plenty of loose red sandstone is found. The summit of 
the hill in the eastern part of Fulton township is only about 35 
feet higher and this summit according to the barometric section 
is 1500 feet above the Schoharie river at Middleburg. 

The rocks from D^ to the top of ^loheganter hill have in general 
the lithologic charac^ters of the Oneonta formation to which they 
would ordinarily be I'eferred. The reds and greenish gray rocks 
on this hill, however, appear stratigraphically much lower than 
the base of the Oneonta sandstone in the Su^uehanna valley or 
even in the western part of Schoharie county, so that they have 
nearly, if not completely, replaced the rocks of the Ithaca form- 
ation. This fact will be shown still more clearly by the section 
of the western side of the Moheganter hill in the eastern part of 
Fulton township. This section southeast of Middleburg and up 
the eastern side of Moheganter hill is sho^n in the following 
diagram. 
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Summary of the section up the Little Schoharie creek 

! 
1500' I Top of Moheganter hill at corners 

35' 
1465' 



D'^ Grayish and greenish sandstone 

I 35' 

1430' i D*® Grayish and greenish sandstone 

I 65' Oneonta 

1365' i ly Red and green mottled sandstone and shale 

1335' ^ 1 £)« Green shales 

' 145' Sherburne 

1190' ' D* Thin blue sandstone 

, 340' D« Covered 
850' i 



830' 



20' D'^ Quarry of blue sandstone and shale 
i Hamilton 



615' D* Mainly covered 

315' I Bridge across creek 2^ miles s. e. of Middleburg 

315' D^ Covered 

0' Schoharie river at Middleburg 

13 Section of western slope of Moheganter hill 
Prosser, section C ; fig. 200 

Three miles southwest of Middleburg villaj^e. near the school- 
house of disi^rict no. 11, the face of the hill is cut by a small brook 
and at this locality, a road leaves the river road and climbs to the 
top of the high hill. A section was measured from the level of 
the Schoharie river along the brook and highway to the top of 
the hill at this locality, which from a geological standpoint is a 
very interesting study. The section is near the ^liddleburg- 
Fulton township line being partly in each township, and its base 
is about opposite Watsonville on the western side of the river. 
The lower 200 feet are covered, largely by sand ; but then a ledge 
of coarse, arenaceous shales and thin sandstones (C^) is reached. 
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This ledge is in the woods where it forms a clifif 30 feet high. The 
dip is between 1^° and 2° s. 70° w. The rocks contain abundant 
Hamilton fossils and belong near the middle part of the formation. 
The following fauna was obtained : 

1 Spirifer mucronatus {Con,) Bill, c 

2 S. granulosus {Con.) U. d C. rr 

3 Athyris spiriferoides {Eaton) Hall q 

4 Camarotoechia congregata {Con.) H. d C. v 

5 Microdon (Cypricardella) tenuistriatus Hall (?) rr 

Imperfect and worn. 

6 Cbonetes mucronatus Hall c 

Specimens larjrer than the fiflrures of this species. 

7 Chonetes deflectus Halt c 

8 Palaeoneilo tenui»triata Hall rr 

9 Macrodon hamiltonlae Hall rr 

10 Grammysia blsulcata {Con.) Hall r 

11 Tellinapsis subemarginata {Con.) Hall rr 

12 Pterinea flabellum {Con.) Hall rr 

13 Cyrtolites (CjTtonella) pileolus Hall rr 

From the top of this ledge for 135 feet to the schoolhouse at the 
road corners thei-e are occasional outcrops of arenaceous shales, 
and then for 305 feet along the road and brook the rocks are 
mostly covered.- By the side of the highway just above the house of 
Mr George P. Bouck and about one mile above the river road is an 
outcrop of from 8 to 10 feet of Hamilton shales (C^). Those at 
the base are rather fine but the upper ones are coarser. The shales 
are mainly argillaceous and contain numerous Hamilton fossils. 
The list is: 

1 Spirifer mucronatus {Con,) BUI. r 

2 Cryptonella (Eunella) lincklaenl Hall c 

3 Athyris stpiriferoides {Eaton) Hall rr 

4 Productella dumosa Hall { ?) rr 

5 Camarotioecliia proliflca {Hall) H. d C. rr 

6 Goniopliora bamlltonensis {Hall) Miller rr 

7 Nuculites oblongatus Con. rr 

8 Palaeoneilo constrlcta {Con.) Hall rr 

9 Cimltaria elongata {Con.) Hall (?) rr 

Imperfect. 
10 ActiiM>pteria boydi {Con.) Hall e 

75 feet higher and 755 feet above the Schoharie river are very 
thin, bluish, argillaceous shales (O®). In a layer of somewhat 
coarser shales is an abundance of specimens of N y a s s a 
arguta Hall; while a little higher are some thin layers of 
concretionary sandstone. These shales are referred to the Hamil- 
ton formation and the following fossils were collected. 

1 Cryptonella (Eunella) lincklaeni Hall c 

2 Athyris spiriferoides {Eaton) Hall a 

Abundant in a layer of thin, shaly rock. 

3 Camarot)oeehia pfoliflca {Hall) H. d C. a 

Abundant in same layer as above. 

4 Spirifer mucronatus {Con.) Bill, rr 
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5 Nyassa arguta Hall aa 

6 Paracyclas lirata (Cow.) Hall rr 

7 Gonlophora hainlltonenHis (Hall) Miller rr 

8 Pterlnea flabellum (Con.) Hall rr 

9 Liopteria bigtibyi Hall rr 

10 Cyrtolites (Cyrtonella) mitella Hall rr 

By the roadside 240 feet higher and 995 feet above the Schoharie 
river are thin, greenish, argillaceous shales and some that are 
arenaceous (C^). These shales are referred to the Sherburne 
formation Avhich they closely resemble in litholo^c appearance. 
For the succeeding 125 feet the rocks are well covered though there 
is an occasional outcrop of the greenish shales; then a coarse 
grained, greenish gray sandstone (O*^) with cross-bedding is 
reached. Then the slope for 115 feet is partly covered with an 
occasional outcrop of the grayish to greenish sandstone. 55 feet 
above the lowest ledge of these sandstones are thinner gray sand- 
stones, and in some rather shaly layers a few imperfectly pre- 
served fossils were found — a remnant of the Ithaca fauna — which 
at that locality, by the changed conditions of deposition had 
narrowly escaped extermination. At 1235 feet above the river 
level is a thick, unusually hard ledge of reddish, indurated sand- 
stone. Above, the slope though partly covered, sho^^ frequent 
outcrops of red and greenish shales. 95 feet above the top of the 
reddish sandstone at the top of the brow of the hill are soft, 
argillaceous red shales. On the highway, about 20 feet higher 
are grayish, shaly sandstones (C^^) and 50 feet higher is another 
outcrop of coarse grained, greenish gray sandstone. The bedding 
is somewhat irregular but not thick and there is a layer of breccia. 
The only fossils found in place in these upi)er dejiosits were frag- 
ments of plant stems. By the side of the road, in loose pieces 
above the red shales, specimens ofTropidoleptus cari- 
natus (Con.) Hall, S p i ri f er m u c ro na t u s (Con.) Bill, 
and Camarotoechia prolifica (Hall) H. & C. were 
found. It is not probable, however, that these fragments came 
from this part of the hill, but they were undoubtedly left by the 
ice shee-t near the summit of Moheganter hill. On a stone wall 
in this vicinity large flat blocks of sandstone were seen which 
contained the following species, the first one occurring in large 
numbei'S : 

1 Chonotes coronatus (Cotu) Hall aa 

2 Tropidoleptiis carinatiis (Con.) Hall a 

3 Camarotoeobia prolifica Hall o 

4 Spirifer nnicTonatus iCon.) Bill, r 

5 Athyris ftpir if oroides {Eaton) Hall r 

From this last outcrop to the top of the hill at the corners, 
mentioned in section of eastern slope of this hill, is 40 feet, Wttfct 
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makes it 1440 feet above ihe level of the Schoharie river at its 
base. The barometric section from Middleburg village up the 
Little Schoharie and the eastern slope of the Moheganter hill to 
the road corners made it 1500 feet; so in the elevations there is 
probably not a very serious error in the case of either section. 

On account of the covered slope it is 

not possible to indicate closely the line of division between 
the llamilton and Sherburne formations. There are at least 
755 feet of rocks above the level of the Schoharie river 
belonging in the Hamilton, and probably part of the succeed- 
ing covered 240 feet belongs in the same formation. The 240 
feet above the covered zone to the base of the heavy red sandstone 
is referred to the Sherburne and Ithaca formations, the thickness 
of which probably should be increased by a portion of the under- 
lying zone. The rocks from the base of the red sandstone ((?) to 
the summit of the hill are referred to the Oneonta formation. It 
is clearly recognized that to the west of the Schoharie river, rocks 
at this horizon are not red and are not called Oneonta but are 
referred to the Ithaca formation. A little farther east, however, 
along the Schoharie-Albany county line and to the eastward, the 
red rocks near this horizon and still lower have been mapped and 
correlated with the Oneonta formation. In that region it is im- 
possible to follow any line of division between the Ithaca and 
Oneonta formations, for the Oneonta has replaced the Ithaca in 
the same manner as the Catskill replaces the Chemung in Dela- 
ware county, and the author [Professor Prosser] considers it 
advisable to follow^ the precedent of the state survey and so apply 
the term Oneonta formation to these rocks though it is quite true 
that they are s^-nchronous with rocks w^hich in the Susquehanna 
valley are referred to the Oneonta, Ithaca and upper. Sherburne 
formations. 

14 Section of Vroman's Nose 

Proseer 

To the southwest of Mill creek is Vroman's Nose which rises 
some 600 feet above the level of the Schoharie river. The lower 
part of the southern face has a steeij) slope largely covered by 
debris from the ui)i>er ]mrt of the hill, while the upper portion is 
a jierpendicular clifT composed mainly of coarse arenaceous shales 
and sandstones. It is certainly a commanding hill when seen 
from its foot or at Middleburg, and when seen from the much 
higher hills to the southwest it looks like a hill blocking the 
Schoharie valley. A picture of this hill which, unfortunately, 
like photographs since taken does not give a very distintrt impres- 
sion appears in Emmons's Agriculture of Neio York. The hill was 
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studied in a rather hurried manner but, approximately, 250 feet 
above the river is the base of the rocks which continue for 370 feet 
to the top of the hill ( A^) . The lo^-^r rocks are dark gi*ay shales 
above which, toward the top of the hill, ar^ rather blocky shales 
and thin sandstones. Hamilton fossils occur in the shales in 
moderate abundance while in some of the coarse, shaly sandstones 
there are nujnerous sj)ecimens of Spirophj^ton and S p i r i f e r 
granulosus (Con.) H. & C. These rocks all belong in the 
loTver part of the Hamilton formation and according to the Sher- 
wood measured section thei*e are 372 feet exposed in the hill, 
below which are about 200 feet covered.^ On the bare sandstone 
ledge at the summit of the hill are conspicuous glacial striae, 
some of them quite deep, which iiin w. 10° s. 
The following is an approximate section of Vroman's Nose. 



610' 

260' 
90' 
75' 

0' 



150' 



15' 



75' 



Section of Vroman^s Nose 

Top of hill 

Arenaceous shales and sandstones 

Hamilton 
A* 
Shales 

A' Covered 



A* Approximate position of the 15' of Marcellus 
shale on Mill creek 

A^ Covered 
Schoharie river 



16 Section along Panther creek from the Schoharie river to about 
two miles below West Fxdton and then up the hill to the 
southwest of the creek 

Prosser, section X, fig. 201 

For about 90 feet along the lower part of Panther creek the 
rocks are mostly covered when the foot of the gorge ait Bouck's 
falls is peached. This narrow glen is lined by clitfs of coarse 
shales and thin sandstones (X^) which are apii)arently over 100 
feet in height. Picture rock, on the southern bank a little below 
the falls is some 85 feet above the creek le\'el below the falls; to 



lAm. Phil. Soc. Proc. 17 :a48. [See section 18 beyond] 
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Fig. 201 Section on Panther creek 
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/he top of the shales under the hotel is approximately 130 feet, or 
fome 220 feet above the Schoharie river level. The gorge is 
narrow, indicating its recent formation and has been cut from 
rocks of Hamilton age. Some distance farther up the creek and 
perhaps not much higher than the top of the shales in the cliff 
at Bouck's falls is the upper end of the gorge. The rocks (X^) 
wnsist of shales and sandstones, some of the latter being quite 
massive. On the northern side of the creek the exposure is some 
25 to 30 feet in height and is labelled Blarney stone. The dip is 
apparently heavy, being about 4° s. 30° w. Some of the shales 
contain numerous specimens of Spirifer granulosus 
Oon. and other Hamilton fossils. On the underside of a sand- 
stone stratum just above the creek are large numbers of the very 
mucronate form of Spirifer mucronatus (Con.) Bill, 
associated with Ghonetes coronatus Con. The fossils 
and the stratigraphic position of the zone show that it is in the 
Hamilt?on formation. The species listed below were collected at 
this locality: 

1 Spirifer granulosus Con, r 

2 S. mucroiiatus {Con.) Bill r 

3 Tropidoleptus carinatus (Con.) Hall rr 

4 Oamarotoechla prollfica {Hall) H, d C. c 

5 Nyassa arguta Hall r 

6 Orthonota undulata Con. rr 

7 Ghonetes coronatus (Con.) Hall c 

Above the rocky gorge just described, well toward West Fulton, 
Panther creek flowa in a deep gorge, but the sides are covered 
with drift, clay and boulders of all sizes so that the bed rocks are 
concealed. At the three corners, perhaps 1} miles below West 
Fulton, the section leaves the valley of Panther creek and follows 
the highway turning -viTsterly, which ascends the steep hill that 
rises to the south of the creek valley. The road comers, by the 
barometer, are some 190 feet higher than the glen at X^ and the 
slope of the hill for over 800 feet is pretty generally covered by 
drift. There are a few exposures along the highway in this 800 
feet of elevation, as for example (X^) 145 feet above the corners 
where £ite, bluish, argillaceous shales and somewhat greenish 
sandstones occur. Again, 550 feet higher, toward the top of the 
hill and west of the first road turning to the south, is a ledge of 
rather coarse grained somewhat gi'eenish gray sandstone (X**) 
which has been referred to the Sherburne formation. About 145 
feet higher, or by the barometer some 1280 feet above the level of 
the Schoharie river at the bridge below Breakabeen, are the 
bluish, argillaceous shales of X^. This locality is well toward the 
summit of this part of the plateau and is to the west of the second 
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road turning to the south. It is an important outcrop, for some 
of the thin layers of the bluish shales contain abundant 
specimens of a few species of fossils. Spirifer mesa- 
stria 1 i s Hall is a common species and this zone is in the 
Ithaca formation which covers the high part of the plateau to the 
south of Panther creek and west of the Schoharie river in the 
southern part of Fulton township. In coarser shales above the 
bluish ones the fossils are not so common. The following species 
were collected in a few minutes and a thorough search would 
undoubtedly materially increase the number. 

1 Splrifer mucronatus (Con.) Bill, a 

2 S. meeastrialis Hall c 

3 Ortbonota undulata Con. c 

4 Sphenotus triincatus (Cow.) Hall a 

5 Schlzodus appressiis (Con.) Hall rr 

6 S. cf. eHipticus Hall r 

7 Grammysla (Sphenomya) cxmeata. Hall (?) r 

Specimens broken and imperfectly preserved. 

8 Palaeoneilo cf. plana Hall rr 

9 Llopteria bigsbyl Hall r 

10 Athyrls spiriferoidee (Eaton) Hall rr 

11 Orbiculoidea cf. media (Hall) H. d C. t 

The pedicle passage seems to be wider than in the figures *of this 'species and 
scarcely connected at margin. 

About 45 feet higher, lacking but 10 feet of the summit on the 
highway or approximately 1335 feet above the level of the Scho- 
harie river, is a coarse grained somewhat greenish gray sandstone 
(X^). On the next ridge to the west, at the same level as 
X^, is another outcrop of the coarse grained, massive sandstone 
on which glacial striae are well preserved, their direction being 
from the n. e. toward the s. w. 

16 Section up Panther creek from West Fulton to its head in the 
western part of Fulton township and then to the summit of 
the divide in the eastern part of Summit township 

Prosser, Section C 

Rather more than one half mile west of the village is a small 
quarry on the northern side of the highway which has furnished 
a part of the foundation stone used in West Fulton and there 
are also layers of blue flagging stone of fair quality. Some of 
the rather irreguhir sandstones contain numerous specimens of 
Spirifer granulosus ( Con.) H. & C. associated with other 
Hamilton species. The quarry's elevation above Panther creek 
at West Fulton was not determined, but it is clearly several hun- 
dred feet below the top of the Hamilton formation in the lower 
part of the zone called C^ of this section. 



Digitized by 



Google 



272 NEW YORK STATE MUSEUM 

Three and one fourth miles w. n. w. of West Fulton in school 
district no. 7 the main branch of Panther creek turns sharply to 
the north; but the section follows the highway toward Summit 
and the smaller branch of the creek up the hill to the west. Some 
490 feet higher than West Fulton, on the south side of the road 
after crossing the west branch of Panther creek and passing the 
road on which the schoolhouse is located, are quite thin, bluish, 
argillaceous shales (C^) certain layers of which contain abundant 
specimens of the very mucronate form of Spirifer mucro- 
n a t u s (Con.) Bill, associated with Chonetes coronatus 
(Con.) Hall. These shales are clearly in the Hamilton forma- 
tion. The following species were collected : 

1 Cbionetes coronatus (Con,) Hall a 

2 Spirlfer mucronatiis (Con.) Bill, a 

3 Cyrtlna bamdltonensis Hall rr 

4 Cimarotoeehla congregata (Con.) H, d C. rr 

5 MaxTOdon hamlltoniae Hall (V) rr 

Imperfectly preserved. 

6 Orthonota undulata Con. rr 

7 Prothyris laneeolata Hall rr 

For 50 feet the hillside is covered, when another outcrop of 
coarser and more arenaceous shales (C'\) are reached which also 
contain abundant Hamilton fossils. The shales are capped by 
very thin bedded, even sandstones and the zone is clearly in the 
Hamilton. 

1 Splrifer granulosus (Cow.) H. d C. rr 

2 S. audaculus {Con.) H. d C. c 

3 Camarotoechia eongregata {Con.) H. d C. c 

4 Pterinea flabellum (Cmi.) Hall rr 

5 Llopteria blgsbyl Hall (?) r 

Broken and poorly preserved. 

On the hillside 55 feet above C^, or approximately 595 feet 
higher than West Fulton, are thin, bluish gray sandstones (C*^ 
in which a few fossils occur. This ledge is about on a level with 
the small cemetery on the north side of the road, and is appar- 
ently in the Hamilton formation. 40 feet higher is a ledge of 
thin bedded, bluish gray sandstone five feet in thickness. A little 
below this stratum are loose fossils which seem to have come from 
this outcrop and apparently show its Hamilton age. At the edge 
of the woods on the south side of the road are ledges of rather 
coarse grained, thin bedded, grayish sandstone (C^). There are 
from 15 to 20 feet of these sandstones exposed, which appai*ently 
occur on the north side of the road at a little higher elevation. 
No fossils were found except plant stems; but there are numerous 
clay pebbles in some of the layers. This zone is probably near 
the dividing line betv^^een the Hamilton and Sherburne forma- 
tions and it is a matter of some uncertainty to which formation 
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it should be referred. On the highwtiy 50 feet higher or 825 feet 
above West Fulton are bluish to greenish argillaceous shales (C^) 
and bluish gray flagging stone. No fossils were found and in 
lithologic characters these rocks closely resemble those of the 
Sherburne formation to which they are referred. Just south of 
the turn on the first road turning south toward Eminence are thin 
bedded, bluish gray, flagging stones (C^) below which are smooth, 
bluish, argillaceous shales weathering to an olive tint and con- 
taining some concretionary nodules. These shales are about 45 
feet above those of C^. 

On the highway 1^ miles east of Summit, in the eastern part 
of Summit township, on the divide, is a layer of rather irregular 
sandstone (C^) which contains a few fossils. There are also 
fossils in bluish, argillaceous shales occurring just above the 
sandstone. On each side of the summit 20 feet below the fos- 
siliferous sandstone are smooth, bluish shales which weather 
olive and some grayish green flagging stone in which fossils were 
not found. This fossiliferous zone is regarded as indicating the 
appearance of the Ithaca fauna, succeeding the barren sandstones 
and shales of the Sherburne formations and it is referred to the 
Ithaca formation although the hasty search for fossils did not 
yield specimens of Spirifer mesastrialis Hall. The 
list of fossils is as follows : 

1 Spirifer mucronatus (Con.) Bill, c 

2 S. tuHlus HaU r 

3 Tropidoleptus earinatus (Con.) Hall r 

4 Microdon (Cyprlcardella) belllstrlatus Con. rr 

5 M. (C. ) gregarlus HaU rr 

6 Sphenotus cuneatus (Con.) Hall rr 

7 Schizodus appressus (Con.) Hall rr 

On the south side of the road farther east near the Summit- 
Pulton township line along the upper course of one of the 
branches of the Westkill are coarse, grayish sandstone and 
thinner blue shales (C^). This ledge is 140 feet lower than the 
fossiliferous zone of C^ and is probably near the top of the Ham- 
ilton. Fossils occur rather sparingly, the three following species 
having been collected during a few minutes' search : 

1 Tropidoleptus carina tus (Con.) Hall r 

2 Spirifer sp. rr 

Fragrments 

3 Nuculites oblongatiis Con. rr 

Large specimen— 35 mm long and Id high 

On the western side of the divide going down into the second 
valley, sandstone and coarse shales containing abundant Hamil- 
ton fossils were found 120 feet below the zone C^. Between the 
two fossiliferous zones are exposures of sandstones and smooth 
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bluish to olive shales which closely resemble, lithologically, those 
of the typical Sherburne formation. To the north of the road 
and northeast of Summit is a high rounded hill, known as Cobble 
hill, on which are plenty of these fine shales, the Sherburne forma- 
tion apparently capping the hill. 

The section described above may be represented diagrammat- 
ically in the following manner. 

Summary of section up Panther cixek from West Fulton to the 
divide west of West Fulton 



Divide on road IJ miles east of Summit 



C* Shales and sandstones containing fossils 

Ithaca 

C^ Bluish to olive shales and sandstones on Emi- 
nence road 

C* Greenish shale and thin bedded sandstone 

Sherburne 



C^ Thin bedded, grayish sandstone 



Covered 

Bluish gray sandstone; loose fossils 

Hamilton 



Thin sandstones with a few fossils 
C Coarser Hamilton shales 

C Fine Hamilton shales 

C^ 

Quarry i mile west of West Fulton 

Hamilton 

Panther creek at West Fulton 
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17 Section of Devonian rocks made in the Catskill mountains at 

Palenville; Kaaterskill creek, New York 

By Mr Andrew Sherwood in 1874* 

Round Top of the Catskill mountains 

152 SS. coarse, gray sandstone 44^) 

151 Concealed 48 

150 SS. coarse, gray 1<5 

149 Concealed 1'"^ 

148 SS. coarse, gi-ay 32 

147 Concealed 53 

140 SS. coarse, gray, with many pebbles scattered through it 2(mi 
145 Shaly rode, red 27 
144 Concealed 37 
143 SS. coarse, gray; scattered pebbles 23 
142 Concealed 840 

141 SS. coarse gray 19 
140 Concealed 20 
139 Shaly rock, red 50 
138 Concealed 15 
137 SS. coarse, gray 83 
136 Shaly rock, red 14 
135 SS. coarse, gray 35 
1^ Shaly rock, red 2 
133 SS. coarse, gray 5 
132 Concealed 50 
131 Conglomerate, coarse 10 
130 SS. reddish 10 
129 Shaly rock, red 11 
128 SS. coarse, gray 03 
127 Conglomerate, coarse 152 
126 Shaly rock, red 47 
125 SS. coai-se, gray; pebbles 88 
124 Shaly rock, red 37 
123 SS. coarse, gray ; scattered pebbles 38 
122 Concealed 480 
121 SS. coarse, gray 29 
120 Concealed 219 
119 SS. coarse, dark gray 15 
118 Shaly rock, red 22 
117 Concealed 00 
116 SS. coarse, dark gray 12 
115 Concealed 140 
114 SS. gray, reddish towards the top 40 
113 SS. red and gray; beds of red shaly rock 103 
112 Shaly rock, red 103 
111 SS. gray ; fish bone bed 1 foot near the bottom of the 103 ft 8 

»Am. Phil. Soc. Proc. 1877. 17:340-49. 
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110 Shale greenish and dark blue (some fl^h bones) 4 

109 SS. gray 20 

108 Shaly rock, red 68 

107 Fish bone bed, 6 to 8 inches V2 

106 Shaly rock, red, mottled with green \% 

105 Fish bone bed, 6 to 12 inches % 

104 Shaly rock, greenish 2 

103 SS. bluish gray 

102 Shaly rock, red, somewhat mottled green 7 

101 Shaly ro<*k, greenish G 

100 SS. bluish gray 

90 Shale, greenish gray 3 
98 Shaly rock, rubbly, variegated, considerable i)ercentage of per- 

oxld of iron 3 

97 SS. bluish gray 47 

96 Shales, red and green 6 

95 Shaly rock, gray and greenish 10 

94 Shaly rock, red and green 6 
SS. bluish and gray ; of great thickness at the village of Palen- 
ville (Continued downwards in the following) 

18 Section along the Schoharie creek in Schoharie county, N. Y. 
between Oilboa and Hiddleburg, from the Catskill down to 
the upper Helderberg 

By Andrew and Clark Sherwood^ 

(Continued from the above) 
94 Red shaly rock. (This is supposed to be the same bed no. 94, 

which bottoms the Catskill section of 1874) 12 

Top of Manor Kill cataracts at Sawmill 

93 Bluish gray SS. 15 

92 Gray shaly rock 10 

91 Gray SS. 14 
90 Gray shale 2 
89 Gray shale SS. 15 
88 Red shaly rock, with green bands 12 
87 Thick bedded gray SS. 17 
86 Thin bedded gray SS. 20 
85 Thin bedded gray SS. with plants 9 
M Hard (false bedded, some of it) gray SS. 20 
83 Gray SS. 54 
82 Unknown to foot of cataracts 30 
81 Gray SS. 25 
80 Dark sandy shale 2 
79 Gray SS. (at Gilboa) stumps, leaves, stems 8 
78 Dark shale 6 
77 Gray SS. 10 

^Loc, cit. 
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76 Gray and bluish shale and shaly rock 14 

75 Red and green mottled shale 4 

74 Reddish hard SS. 2 

73 Gray SS. (the top makes the Gilboa falls) 40 

72 Gray SS. 40 

71 Unknown ? 

70 Hard gray SS. (with sharp s. w. dip) 40 

09 Unknown 25 

68 Gray SS. 20 

67 Unknown 50 

66 Coarse flaky gray SS. (Makes top of Little Manor Kill fall) 10 

05 Unknown 36 

64 Gray SS. 22 

63 (}ray shaly rock, fossils in upi>er part 27 

62 Gray shaly SS. ; top is conglomeratic, some fossils 17 

61 Unknown 60 

60 Gray flaky SS., fossil plants 16 

59 Gray slate and SS. 24 

58 Gray SS. 9 

57 Unknown 10 

56 Hard gray SS. 4 

55 Gray and bluish shale, a few fossils 33 

54 Gray SS. 8 

53 Dark shale 9 

52 Unknown 34 

51 Gray SS. ? 

50 Unknown 36 

49 Gray, greenish shale, shaly rock, few fossils 30 

48 Gray SS. 13 

47 Greenish shale 15 

46 Gray SS. (some false bedded) 14 

45 Gray SS. and shaly rock 20 

44 Greenish rubbly rock 4 

43 Gray SS., false bedded (makes Patchen Hollow rapids) 15 

42 Unknown 14 

41 Massive gray SS., marked horizon 35 

40 Dark shaly rock 21 

30 Thi^ bed gray SS. 8 
38 Unknown 20 
37 Coarse gray SS. 28 
36 Unknown 34 
35 Gray SS. (part concretionary) 8 
M Unknown 42 
33 Dark, and gray shaly rock (fossils, spirals towards top) 36 
32 Unknown 50 

31 Gray SS., dark shale in the upper part of it (makes top of the 

Wauhalla) some fossils 72 

30 Dark shaly rock 23 

29 Gray SS. 87 

28 Dark slialy SS., few fossils * 8 
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27 Gray SS. 8 

26 Dark shale 4 

25 Bluish gray SS. fi 

24 Gray and dark sandy shaly rock 41 

23 Unknown 44 

22 Thin bed gray SS. ; a little of it false bedded ; some concretionary 5() 

21 Gray sandy shaly rock 48 

20 Thin bed gray SS. 27 

19 Gray concretionary rock 4 

18 Gray shaly SS. (base of Wauhalla mountain) 183 

17 Bluish gray SS. 20 

16 Gray and dark bluish black sliale ("Tow-path" road) 70 

15 Bluish black and gray shaly rock 25 

14 Unknown 16 

13 Dark gray and blackish shaly rock, fossils lower part 23 
12 Gray and dark blue shaly SS. (lower end of towpath road. 

Probably part of bed at top of Vroman's Nose) 20 
11 Gray shaly SS. ; top of Vroman's Nose, passes under water at 
lower end of towpath road (inclination 581 feet in 2 miles, 

making no allowance for fall of Schoharie creek) 49 

10 Blackish shale 11 

9 Gray shale and shaly SS. 28 
8 Dark gray shale (Vroman's Nose), fossils most abundant in 

upper part 284 
7 Unknown up to ledge on Vroman's Nose. Surface covered with 
dark gray shale. 10 feet of black shale is exposed by road cut 
half a mile west of Vroman's Nose; and supiwsed to come in 

this interval of 205 feet 205 

6 Unknown in Middleburg village 100 

5 Black shale 2 

4 (Black shale?) judging by the surface 21 

3 Black slate 2 

2 Unknown 15 
1 Helderberg limestone (Onondaga) l{, a mile below Middleburg, 
at gristmill (makes falls in the Schoharie) 
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Chapter 6 

CHARACTERISTIC SECTIONS IK THE HELDERBER&S 

The following characteristic sections of well known localities 
in the Helderbergs are here added, partly for comparison with 
sections at Schoharie, and partly for the purpose of making this 
guide useful for a wider region than the Schoharie valley. This 
is possible because the strata involved scarcely vary in lithic 
composition and fossil contents over the region here covered. As 
before, extensive use has been made of published sections, specially 
those of Professor Prosser. 

19 Section near Knox 

Prosser 

About 4 miles southwest of Altamont and iy2 miles northeast 
of Knox, at a locality known as " the Rocks '' are inteane«ting ex- 
posures of the Helderberg limestones and specially of the Oriskany 
sandstone. This is also an excellent place for collecting Oris- 
kany fossils, and the formation forms the bed of the Altamont- 
Knox highway for some distance. The following section begins 
on the lower road at the Armstrong house, near the foot of the 
hill, and extends to its top. The section is here given in descend- 
ing order. 

Feet Total 

B® Onondaga light gray limestone capping the hill. 
The dip on the face of this ledge is 2° s. 38° w. 

B^ Esopus shale, largely covered on the slope to the 
south of the road but showing fairly well in 
small gullies. One fourth of a mile to the 
east is a small quarry in the lower part of the 
shale^ \ 83-245 

B* Very fossiliferous Oriskany sandstone underly- 
ing the road. On top of the sandstone, along 
the road are large numbers of impressions of 
Spirophyton caudagalli 2-162 

B^ Beeraft limestone but a little below the Alta- 

mont-Knox road 10-160 

'This thickness is probably too small due to the considerable horizontal 
distance and strong southerly dip. C. S. P. 
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B^ Mostly covered slope, with occasional exposures 
of shaly limestone [New Scotland.] These 
shales are very fossiliferous, and many s]ieeie8 
may be obtained in some of the small gullies, 
where the following were collected 

1 Spirifer macropleura (Coiirad) Castdnau a^ 

2 S. perlamelloHus (Hall) c 

3 S. eyclopterus Hall a 

4 Eatonia medialis (Vanuxevi) Hall c 

5 Leptaena rhomboidalis (Wilckens) H, d C, c 

6 Stropbeodonta beckl Hall rr 

7 Stpophonella puiK?tulifera (Con.) Hall r 

8 S. cavumbona (Hall) H. d C. rr 

9 Meristella laevis (Van,) Whitfield a 

10 Trematospira globosa Hall r 

11 T. multlstrlata Hall rr 

12 Dalmanella planoconvexa (Hall) H. d C. a 

13 D. siibcarinata (Hall) H. d G. c 

14 D. i)erelegans (Hall) H, d C. rr 

15 Rhlpidomella oblata (Hall) H. d C. r 

16 Atrypa reticularis (Lin,) Dal. rr 

17 Unclnulus vellicatus (Hall) H. d C. rr 

18 StenoBcbisma foruiosum Hall rr 

19 Llngula oentrllineata Hall rr 

20 Platyeeras ventrieosnm Con. rr 

21 Streptelasma strictuni Hall rr 

B^ Massive ledges of Coeymans limestone. Prob- 
ably the lower part of this zone is transitional 
to the Manlius limestone below ; but the latter 
is not shown at this place 



Feet Total 



95-lGO 



05-05 



20 Altamont section 
Prosser 
The section is given in descending order 
Oriskany. At the top of the second terrace, about 
If miles southwest of High Point, on the farm of 
Hiram Clickman, is a ledge of massive rock fre- 
quently exposed about the edge of the hill, com- 
posed of the Becraft limestone and Oriskany sand- 
stone. The northern end of the hill was partly 
covered. The Oriskany sandstone is rather dark 
gray, weathering to a brownish color, quite cal- 
careous, and contains many specimens of fossils. 
The thickness varies from 13 to 2 feet 

The following fossils were found in it : 

Rensselaeria ovoides (Eaton) Hall c 

Spirifer murchisoni Cast, c 

S. arenosus (Con.) Hall c 



J^iC^ 



1 a ^abundant, c common, r^rare, rr very rare. 
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4 Eatonia peculiaris (Con.) Hall r 

5 Rhipldomella musculoea (Hall) 11. d C. (?) r 

6 Metaplasia pyxidata (Hall) H, d C. r 

7 Hipparionyx proximus Van. r 

8 Meristella lata {Hall) H. d C. rr 

There are frequent exi>osures of this and the next lower forma- 
tions along the highway running southeast to the Indian Ladder 
road, and at various places one or the other forms the bed of the 
road for a distance of several rods. 

Feet Total 

Becraft. Ten feet of the Becraft limestone was 
found, but it is probably somewhat thicker, and 
the Oriskany sandstone rests immediately on top. 
The contact is finely shown at several places in the 
woods at this locality, the sandstone resting on 
the massive limestone, so that there are no beds of 
shaly limestone [Port Ewen] between these forma- 
tions, as at Schoharie and Howe« Cave. The lime- 
stone is light gray and rather crystalline with the 
usual lithologic characters of the Becraft 12±-734 

New Scotland. On the partly covered slope south and west of 
the Pentamerus [Coeymans] terrace are occasiional ledges of the 
thicker layers of the shaly limestone [New Scotland beds] and 
outcrops of the very much weathered and decomposed calcareous 
shales. These shales contain abundant fossils, and frequently on 
the surface of the slope many nearly perfect shells may be found. 
A hasty collection from such an exposure gave the following 
»pecies : 

1 Spirifer macropleura (Con.) Castelnau c 

2 S. perlamellosus Hall c 

3 S. cyclopterus Hall c 

4 Tremat08pira multlstrinta Hall r 

5 T. globosa Hall rr 

6 Leptaena rhomboidalis (Wilckens) H. d C. Q 

7 Eatonia medialis {Van.) Hall a 

8 E. singularls {Van.) Hall rr 

9 Meristella laevis (Van.) Whitfield a 

10 Orthis (Dalmanella) subearinata Hall r 

11 O. (1). ) perelegans Hall rr 

12 O. (D. ) planooonvexa Hall r 

13 Ortliotbetes wool wort twiniis (Hall) H. d C. rr 

14 StroplHHxlonta punetulifera (Con.) Hall rr 

15 Liiigiila (vntrilinoata Hall rr 

16 Uncinulus campbellanus Hall rr 

17 U. vellicatus Hall rr 

18 U. nucleolatus Hitll rr 
ID Platyeeras tomiiliratuin Hall rr 

20 P. glbbosum Hall rr 

21 Streptelasuia strictum Hall rr 

22 Monotrypella colliculata Hall rr 

23 Favorites eonlcus Hall rr 

24 FavoHites belderbergiae Hall r 
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Feet Total 



Coeymans. At the to]» of the Uigh Point cliff there 
ai*e 27 feet of Pentamerus [Coeyiiians] limestone, 
and a little to the south 10 feet more is shown. 
This limestone forms the top of the ten*ace, which 
extends nearly one mile to the south of the cliff 
before the shaly limestone [New Scotland] is 
reached, but, on account of the heavy dip, it is not 
possible to give its entire thickness 

Manlius. The lower part of the cliff is comi)osed 
mainly of thin bedded, dark blue limestones, having 
the metallic ring of those composing the Tentacu- 
lite [Manlius] formation, and in the lower part are 
abundant specimens of T e n t a c u 1 i t e s g y r a - 
canthus (Eaton) Hall. By the side of the 
High Point path there is 38 feet of this rather 
thin bedded limestone, in all of which S p i r i f e r 
vanuxenii Hall is common, even to the top. 
The Tentaculites was not found in these upper 
layers. At this horizon there is a lithologic 
change; the upper beds are more massive, breaking 
with an irregular fracture, and Pentamerus 
[Sieberella] galeatus (I)al.) Hall occurs 
near their l)a^(% so that the line of division between 
the Tentaculite [Manlius] and Pentamerus [Coey- 
mans] limestones was considered to be represented 
here 

The fossils found in this were: 

1 Teiitneulito*< g>'r«^a"thiis (Eaton) HaU an 

2 Spirifer vaiuixeiiii HaU a 

3 Ivcperditia alta {Con.) Uall r 

4 Modiolopsis dubia Hall rr 

5 ( ?) Telliuoniya miololformis Hall rr 

6 StropIiccKlonta varistriata (Voii.) Hall r 

7 Chaetctes (Moiiotryi^lla) arbusculus Uall c 

Romlout. In places at the base of the cliff 1 to V/^ 
feet of dark gray, impulse, thin bedded limestone is 
exposed, which resembles the ui)per layers of the 
w^aterlime at Schoharie and Howes Cave, to which 

formation it is referred 

Stratigraphic unconformity 

Lorraine beds. To the south of Altamont is a con- 
spicuous point of the Uelderbei^s known as High 
Point, where the general trend of the escarpment 
turns from a northwesterly to a westerly direction. 
The lower 646 feet of the point, according to the 



37-722 



38-685 



1-647 
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Feet Total 

measurement of Ashburuer^ from the Delaware 
and Hudson Railroad station to the base of the 
Rondout waterlime belonjj in the Lorraine beds. 
This thickness, added to the 2880 feet of shales 
and thin sandstones passed through in the Alta- 
mont well before reaching the top of the Trenton 
limestone, gives a thickness of 3475 feet for the 
Lorraine and Utica formations at this locality. 
Along the small brook in which the gas well is 
located there are exposures of the Lorraine beds, 
consisting of bluish to grayish argillaceous shales, 
with an occasional sandstone stratum; but the 
upper part of the zone is covered around the slope 
of High Point 646-646 

About 3^ miles southwest of Altamont, on the road from Alta- 
mont to Knox, is a conspicuous ledge of the Pentamprus [Coey- 
mans] limestone ... to the east- of the road, which at this 
locality is very fossiliferous, and the weathering and fires have 
so decomposed parts of the massive cliff that it makes an excel- 
lent place for collecting. Along the road from Altamont there 
are alternating exposures of sandstones and shales, sandstones 
predominating, with a thickness of 635 feet by the barometer 
withont allowing for the dip, which would increase the amount; 
then 210 feet are covered when this Pentamerus [Coeymans] 
ledge is reached, 845 feet higher than Altamont. It is not clear 
whether the base of the Pentamerus [Coeymans] is shown or not, 
but the Tentaculite [Manlius] is covered, and only 30 feet of the 
Pentamerus [Coeymans] is exposed. The following speiies were 
collected at this place. 

1 Sieberella galeata (Dal) H. d* C. aa 

2 Atrypa reticularis (Lin.) DaJ. a 

3 Strophooella punctulifera {Con.) Hall c 

4 Stropheodonta varistriata (Con.) Hall r 

5 Spirifer perlamellosus Hall r 

G T'neiniiliis nuitabilis (Hall) H. <C- C. v 
7 U. pyramidatus (Hall) H. d C. rr 

21 Indian Ladder section 

Prosser 

Near the northern end of the Helderberg mountains, about 
south of Meadowdale, on the Sus<piehanna division of the Dela- 
ware and Hudson railroad, is the highway known as the Indian 



^The railroad station (formerly Knowersvllle) is 450 feet A. T., and 
Ashburner gave tlie altitude of the gas well's month as 510 A. T., and the 
base of the Lower Helderl>erg limestones as 505 feet vertically above the 
mouth of the well [Am. Inst. Min. Eng. Trans, 16:051]. 
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Ladder road and the only one climbing these precipitous cliffs 
between New Salem and Altamont. The Tentaculite [Manlius] 
and Pentameinis [Coeymans] limestones form the prominent 
cliff which extends from !New Salem around the northern end 
of the mountains to Altamont; but on the higher terraces and 
hills to the south the later formations are found, and their 
distribution is shown on the " Preliminary Geologic map of 
Albany Ck)unty, N. Y.", by N. H. Darton.^ Along the Indian 
Ladder road are exjwsures of the upper part of the Lorraine beds, 
with magnificent cliffs of Tentaculite [Manlius] and Pentamerus 
[Coeymans] limestones; while to the east and south the succeed- 
ing hills show the later formations up to the lower part of the 
Hamilton, which forms the upper part of Signal station hill.^ 
The section from Meadowdale to the top of Signal station hill is 
as follows [in descending order] : 

Feet Total 

Hamilton; arenaceous shales to thin sandstones at 
the base; but mainly shales to the top of Signal 
Station hill. Some specimens of the small Ham- 
ilton lamellibranchs, as Palaeoneilo con- 
st r i c t a (Con.) Hall ; Nucula bellis- 
t r i a t a (Con.) Hall ; Nuculites triqueter 
Con.; N. oblongatus Con. and others, are 
found in the shales in the upper part of this hill. 
Exposed 130-1495 

Covered 20-1365 

Marcellns shale; black argillaceous shales exposed 
along the road up the hill to the south of the New 
Salem road and in the gullies on the northwestern 
side of the hill 170-1345 

Onondafja limestone; well shown in the upper part of 
the terrace to the north of the New Salem road. 
The upper part of the formation forms the floor 
of this road for nearly two miles on the plateau. . 98-1175 

Schoharie grit; shown on a south road at the base 
of the light gray Onondaga limestone 3^-1077 

Esopus shale; finely exposed along the road to the 
east of the brook and house. Another excellent 
exposure occurs in the glen to the east of the 
eastern north and south road which on the 
plateau connects the Indian I^idder and New 
Salem roads 100-1073^ 

>N. Y. Stflte Oool. 15th An. Rep't. 18f>r>. 

'The station wns cnllpfl Holderberj? and is 182.'^ foot A. T. (Final i-eeults 
of the Triangulation of the N. Y. State Survey. 1887, p.iii). 
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Feet Total 

Oriskany sandstone occurs in the woods on top of 
the hill south of Indian Ladder cliff, where there 
are numerous weathered blocks. Again it is well 
shown to the east of this hill on the ridge west of 
the house and brook mentioned above. Its thick- 
ness in these outcrops varies from 1 foot to 1 
foot, 4 inches 1-973^ 

Above the house on the eastern side of the brook the top of 
the Becraft limestone, capped by the Oriskany sandstone, is 
well shown. The shaly limestone may also be seen to excellent 
advantage along the banks of Black creek to the north of the 
Indian Ladder road. 

Feet Total 

New Scoiland and Becrap, Largely covered slope to 
the south of the cliff and east of the stream and 
road. In the field are various outcrops of the 
thicker beds of the [New Scotland] shaly lime- 
stone, and in the edge of the woods the top of 
Becraft limestone is shown. Much better out- 
crops of the shaly limestone, however, occur to 
the east of these woods in the field and along 
the western bank of a small stream furnishing 
an excellent collecting place. The following spe- 
cies were obtained at this locality 160-972^ 

1 Splrifer macropleura (Con.) Cast, c 

2 S. perlamellosus Hall c 

3 S. cyelopterus Hall a 

4 Leptaena rhomboidalls (Wilckens) H. d C. c 

5 Strophonella cavumbona (Hall) H. d C. rr 

6 Orthothetes woolworthanus (Hall) H. d 0, rr 

7 Meristella laevis (Van.) Whitfield c 

8 Nucleoepira ventricosa Hall r 

9 Parazyga deweyl (Hall) H. d C, rr 

10 Trematospira globosa Hall r 

11 Uncinulus veHlcatus (Hall) H. d C. r 

12 Rhipidomella oblata {Hall) H, d C. v 

13 Cyprlcardinia laraellofsa Hall rr 

14 Platyceras ventricosum Con. rr 

15 P. retrorsiini Hall (?) rr 

16 Dalmanites pleuroptyx (Green) rr 

17 Favosites coniciis Hall rr 

18 F. sphaerlcus Hall rr 

19 Streptelasma strictuui Hall rr 

Coeymans limestone; the massive strata forming the 
upper part of the vertical cliff. Beautifully 
shown in the cliff on the western side of the road 
. . . The measurements along this cliff vary 
from 49 to 52 feet for the thickness of the Pen- 
tamerus [Coeymans] 52-812^ 
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Feet Total 

Transitional beds from the Manlius to the Coeymans. 
TentacuUtes gjracanthus Eaton has 
not been noticed in this zone, which is a little 
below the middle of the cliff, but S p i r i f e r 
V a n u X e m i Hall reaches well toward its top . . . 14^-760^ 

Manlius: thin bedded limestone, forming lower 
part of vertical cliff. Some of the layers contain 
immense numbers of Tentaculites gyra- 
c a n t h u s Eaton aii-74a 

Rondout tcaterlime (f); best exposure near the base 
of the cliff at the waterfall. The measurements of 
different parts of the zone vary from 3J to 45 

feet^ *; 4i-714i 

Stratigraphic unconformity 

Lorraine beds. Partly covered; shales and thin 
sandstones of the Hudson river beds exposed 
along the road. At the top a massive sandstone 
30 or more feet in thickness shown at the base 
of the cliff to the east of the road, which may be 
called the Indian Ladder cliff, at the waterfall. 
Mr Walcott reported '' About 300 feet of the Hud- 
son '^ in this section, and found specimens of 
Or this testudinaria and T r i n u - 
cleus concentricus.^ 400-710 

Loiver Hudson rivfV beds, i.'overed from the station 
to a point near the base of the sttep part of the 
hill on the Indian Ladder road 310-310 

22 Section of Countryman hill, near New Salem 
Prosser and Rowe, fig. 202 

The following section begins at the foot of the steep cliff a little 
north of west of New Salem and continues to the top of the hill, 
rt is given in descending order. 

Feet TotaJ 

Hamilton and Marcellus 425-124T 

Top of Countryman hill composed of rather 
arenaceous shales that contain very few fossils. 
On the top are loose glacial boulders of Cornif- 
erous [Onondaga] limestone. Near the base of 
this upper ridge are fine, argillaceous shales of 



*ThIs zone consists partly of pyritlferous shales which lithologically differ 
from the waterlime and Professor Harris compares them with the Brayman 
(Salina) shales below the Cobleskill limestone at Howes Cave (Bui. Am. 
Pal. no. 19, p. 25) C. S. P. These beds represent the basal layer of an over- 
lapping series, a. w. g. 

2Geol. Soc. Am. Bui. 1890. 1:345. 
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Sea Level 



Fig. si02 Section of Countryman hill. (After Prosser) 

the Marcellus shown in small draws, but the 
greater part of the slope is covered by soil so 
that it is impossible to determine the line of 
division between the Marcellus and Hamilton 
formations. Again in the Helderberg region 
there is a gradual change in the lithologic char- 
acters from the Marcellus to the Hamilton, and 
the Marcellus shales have a greater thickness 
than in central and western New York. It is 
probable that the upper part of the hill belongs 
in the Hamilton formation. To the southwest 
across one of the head branches of the Onis- 
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Feet Total 

kethau creek is the highest ridge of the Helder- 
bergs which is comi>osed of slightly arenaceous 
shales containing abundant Hamilton fossils. 

Onondaga limestone 100-822 

Cliff of massive limestone, the top of which forms 
the upper teiTace due to the erosion of the Mar- 
cellus shale. The rock is light gray in color, 
contains in places a considerable amount of 
chert and is not very fossiliferous, most of the 
species being corals. 

Scholwrie grit 3-722 

An impure, dark gray limestone which weathers 
to a buff, porous sandrock, shown in places at 
the base of the Onondaga limestone on the cliff 
south of west of the house of Mr K. P. Parrish, 
where a thickness of 2' 10" was measured. 

Esopus shales 121-719 

Blackish, somewhat arenaceous shales which con- 
tain specimens of Spirophyton cauda- 
gain (Van.) Hall. 

Oriskany sandstone 2-598 

Very dark gray quartzite sandstone which 
weathers to a brownish color and contains 
abundant fossils. The upper surface of this 
sandstone is generally covered with mark- 
ings of Spirophyton caudagalli, 
and it forms the upper part of the lower ter- 
race. The fossils are: 

1 Splrlfer arenosus {Con.) Hall a 

2 S. murehisoni Cast, a 

3 S. pyxldatus Hall r 

4 Rensselaeria ovoldes (Eaton) Hall c 

5 E)atonia peouliaris (Co7i.) Hall e 
Meristella lata Hall r 

7 Leptocoelia flabellltes (Con.) Hall r 
S Orthis (Rhipidomella) musculosa Hall e 
f) Hipparionyx proximus (Van.) H. d C. (?) r 
Small specimens, probably young individuals. 

10 Platyostonia ventrlcosuni Con. v 

11 Orbieuloidea ampla ( H all) =^Di8c\no. grandis (Hall) H. rf C. r 

12 Ortbis sp. r 

13 Stropbeodonta of. magniiventra Hall r 

14 Platyceras nodosnin Con. r 

Becraft limestone^ 17-59G 

Ledge of massive, light gray, fossiliferous limo- 
fitone which is well exposed some distance 



* Corrected mcasii reunion ts for tills and tbe Now Scx)tland Innb^ were given 
by Prosser in Am. Geol. 1003. 32:380. 
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above the highway in the vi<?inity of the house 
of Mr K. P. Parrish. The fossils are: 

1 Spirifer ooncinnus Hall a 

2 Sieberella pseudogaleata (Hall) H. ct- C.== Pentamerus pseudogaleatus 

Hall a 

3 Atrypa reticularis (Linn.) DaL a 

4 Wilsonia ventrlcosa (Hall) H, rf (7.= Rhynchonella ventrlcosa Hall r 

5 Rhynchonella (Uncinulus) nobllis Hall c 

6 (Uncinulus) campbellanus Hall r 

7 Orthls (Schlzophorla) multl8triata Hall c 

8 O. (Rhipidomella) oblata Hall r 

9 Spiiifer cyclopterus //«/; (?) r 

10 Leptaena rhomboidalis (Wilckena) H. d C. r 

11 Orthothetes cf. woolwortbanus (Hall) H. & C. r 

12 AspldocTiuus scutelliformis Hall a 

13 Llcbenalla torta Hall r 

14 Streptelasma strictum Hall r 
16 Favosites spbaericus Hall r 

16 Bryozoa sp. 

Feet Total 

New Scotland beds 116-579 

Grayish calcareous shales and shaly limestones. 
The shales contain great numbers of fossils 
many of which are nicely preserved. This 
formation constitutes the lower part of the first 
terrace to the west of New Salem and has the 
most gentle slope of any of the formations com- 
posing this part of the hill until the talus at 
its base is reached. The fossils are: 

1 Stroph^odonta (Leptostrophia) beoki Hall c 

2 Spirifer perlaniellosus Hall a 

3 Leptaena rhomboidalis {Wilekens) H. d C. k 

4 Trematospira globosa Hall e 

5 Spirifer ejclopterus Hall c 

6 S. uiacropleura (Con.) Hall c 

7 Stenoschlsuia formosum {Hall) H. d- C.= Rhynchonella formosa H. r 

8 Atrypa reticularis (Linn.) Dal. r 

9 Meri Stella arena ta Hall r 

10 Orthls (I>alinanella) planoeonvexa (Hall) //. d C. r 

11 Nuoleosplra ventrlcosa Hall r 

12 Strophonella punctullfera (Con.) H. d C. c 

Some of these specimens peem to be the species called S. cavumbonn H.; 
but it Is said to be identical with 8. punctilifera (Om.) H. tt ('., in 
Paleontnh>ay nf yew Yorh^ v. 8, pt 1, p. 291. 

13 Tentaculltes elongatus Hall r 

14 Streptelasma strictuhi Hall r 

15 Fenestella sp. c 

1(5 Dalmanltes pleuroptyx (Green) Hall r 

17 Crlnold segments 

18 Uncinulus vellicatus (Hall) H. d (7.= Khynchonella vellieata Hall r 

19 Lichenalla torta Hall r 

20 Uncinulus abruptus (Hall) H. d (\= Rhynchonella alirui>ta Hall r 

21 Favosites sphaerlcus Hall r 

22 Eatonla medlalis (Van.) Hall r 

23 Rhynchonella transversa Hall (V) r 

24 Orthoceras sp. 

25 Trematosplra multistriata Hall r 
20 Avlcula tenuilamellata Hall (?) r 
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Veet Total 

Coeymana limestone 50-463 

Massive, bluish gray liniestoiie forming the upper 
part of the conspicuous cliff to the west of New 
Salem. This limestone forms the upper part 
of the prominent cliff which may be followed 
from southwest of New Salem around the north- 
eastern and northern ends of the Helderbergs 
to Altamont.^ The fossils are: 

1 Sieberella galeata (Dal.) H, i^ 0.= Peutamerus galeatus Hall a 

2 Uncinulus mutabilis {Hall) //. d C. 

3 Atrypa reticularis (Linn.) Dal. 



iProfessor Harris has recently given the tliicliuess of the Coeymans lime- 
stone on Countryman hill as 32 feet [Am. Pal. Bui. 19, p. 26] and that of 
the Manilas limestone in the neighborhood of the Indian Ladder as 63.7 
feet [ibid., pi. 1, fig. 8]. The total thickness for the two formations in 
Professor Harris's section is 95.7 feet and in mine 96 feet, which shows that 
there is scarcely any difference in the sections except that Professor Harris 
drew the line of separation between the Manlius and Coeymans limestones 
at a higher horizon than I did l>etween the transitional Tentaculite and 
Pentamerus limestones. In my Helderberg sections it was attempted to 
divide this part of the limestones into the Tentaculite and Pentamerus as 
originally classified by Gebhard [see Mather. Geol. N. Y. 1st Dist 1840, 
p. 237, 238]. It was called Tentaculite limestone as high as Tentacu- 
lites gyracanthus, Splrifer vanuxemi or Leperditia 
a 1 1 a occur and then the first litliologic break above was considered the 
base of the Pentamerus limestone. It is probable, however, that according 
to this delimitation the top of tlie Tentaculite limestone Is not synchronous 
with the top of Vanuxera's "Manlius water lime group" [ibid., Geol. N. Y. 
3d Dist. p. 376. This formation was vaguely defined by Vanuxem in his 
Third An. Rep't. 1839, p. 272 under the heading " Water Lime " as " the 
water lime group of Manlius"], and after an examination of the typical 
Manlius section I incline to the opinion that the top of the Manlius lime- 
stone is stratigraphically higher than what was considered the top of 
Gebhard's Tentaculite limestone of the Helderbergs. In his final report 
Mather stated that " The Pentamerus limestone is a mass of rock some fifty 
feet in thickness " whicli '* forms a continuous stratum from the west line 
of Schoharie county eastward to the Helderberg mountains in Berne antl 
Bethlehem." [Geol. N. Y. pt T, 1843, p. 347] and in a general way Mather's 
description and thickness were accepted by me in delimiting the Pentamerus 
limestone. Mather, however, did not clearly state the thickness of the 
Tentaculite limestone which lie called the upper meml)er of the ** Water- 
lime group " and stated that " The upper part of the tentaculite limestone 
Is a black and dark grey slaty compact (In some layers subcrystalline) 
limestone, in layers from an inch to a foot thick," while the middle pkrt he 
gave as "composed of slaty black layers of compact limestone, containing 
an abundance of the Tentaculites ornatus [T. gyra- 
canthus], Cytherina alta [Leperditia alt a], Orthls 
pllcata [Splrifer vanuxemi], and some of the A v i c u 1 a 
rugosa. These are characteristic species" [ibid., p. 350]. It was 
thought that in a general way tlie upper part of Mather's Tentaculite lime- 
stone corresponded with what I called the transitional Tentaculite; but 
perhaps It represents the zone wlilch Professor Harris has indicated be- 
tween the limestones containing the Tentaculite fauna and the overlying 
Coeymans or Helderberglan, in his sections from Manlius to the Helder- 
bergs [loc. cif.f pi. 1, fig. dS]. Charles S. Prosner 
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Feet Total 

Tramition beds 12-413 

Thinner bedded limestones than the above which 
are transitional in lithologie and faunal char- 
acters from the Pentamerus [Coeymans] to the 
Tentaculite [Manlius] limestone. 

ManHus limestones 34-401 

Dark blue, thin bedded limestones, the layers of 
which are generally from one to three inches in 
thickness and break with a ringing sound. 
These thin limestones form the lower part of 
the vertical cliff from New Balem around the 
northern end of the Helderbergs to Altamont. 
The fossils are: 

1 Tentaculites gyraeanthus (Eaton) Halt aa 

2 Spirifer vanuxemi Hall && 

3 Leperditla alta (Con.) Hall aa 

4 Megambonia aviculoidea Hall r 

5 Modiolopsis (?) dubia Hall r 

6 Chaetetes ( Monotrypella ) arbusciiliis Hall r 

Covered by soil and talus 10-367 

Lorraine beds 57-357 

Bluish gray, fairly massive sandstones which 

alternate with dark colored argillaceous shales. 
Covered by soil, drift and talus to the foot of the 

hill ../. 300-300 

23 Section south of New Salem 

Prosser and Rowe 

In the above section the contact of the Lorraine beds and the 
overlying limestones is covered, but in a small glen west of 
the house of Rensselaer Markel ^ mile south of New Salem the 
contact is clearly shown. The section of this glen is as follows 
[descending order] : 

Feet Total 

Coeymans (partly exposed) 38-180 

Massive limestone forming cliff at the head of the 
run which is the southerly continuation of the 
lower cliff directly west of New Salem. 

Transitional 12J-142 

Transitional layers from the Pentamerus [Coey- 
mans] to the Tentaculite [Manlius] limestone, 
containing Spirifer vanuxemi Hall and 
Leperditia alta (Con.) Hall. 
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Feet Total 

Manlius 32^-129^ 

Thin bedded dark blue limestone. 

Rondout tciiterlimc 6J-97 

Drab, impure limestone, well exposed in the run 
at the foot of the cliff. 

Basal clastic hcds of Rondout ^-90^ 

Greenish sandstone to coarse arenaceous shale 
containing plenty of iron pyrites, 10 inches in 
thickness. 
Stratigraphic unconformity 

Lorraine shales 90-90 

Dark blue to olive tinted argillaceous shales ^^'ell 
exposed in the steep banks of the brook. 

24 Clarksville and Oniskethau creek section 
Prosser and Rowe, fig. 203. 

This section begins about two miles east of Clarksville near Mr 
Bradford Allen's about one quarter of a mile north of the Dela- 
ware turnpike and ends at the top of Wolf hill nearly two miles 
west of the village. The section comprises in descending order : 

Feet Total 

Hamilton shales 490-1201 

Brownish arenaceous shales and sandstones in 
upper part. The lower 200 feet or more of black 
arenaceous shales which weather to a brownish 
color, and brownish sandstones, are well ex- 
posed in the several gullies of Wolf hill. The 
upjjer part of the hill is mostly covered though 
here and thei*e ledges may l>e seen. About 200 
feet above the base of the formation fossils begin 
to appear in quite large numl>ers and at about 
400 or 450 feet they become very abundant. The 
fossils are as follows: 

Found about 200 feet above base of Hamilton. 

1 LInpiila punctata /f. (?) rr 

2 C ho notes dofleitus H. c 

3 Newberria clayiwlil H. (?) rr 

4 Pentamerolla pavilion<*nsis H. (?) rr 

5 Camarotneehia eonj?r«»;iata (Con,) H. <(• C.=^ Rhynehonolla (*oncre?ata 

{Con.) H. rr 

Found over 400 feet above the base of Hamilton. 

1 Splrifer acumlnatus (Con.) 11. a 

2 S. niiUTonatiis {Con.) Bill c 

3 TropidoleptiiK carinatiis (Con.) II. rr 

4 Atbyris spiriforoides (Eaton) II. rr 

5 Cbonetes deflectus //. c 

C Strophalosia cf, truncata {II all) II. d C. r 
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7 Pterinea flabellum (Con.) H. r 

8 Nyafisa argnta H. aa 

9 I^ptodesma rogersi H. rr 

10 Actinopteria subdeeussata H. rr 

11 Liopterla dekayi H. rr 

12 L. bigsbyi H. rr 

13 Palaeonello maxima (Con.) II. rr 

14 P. constrleta (Con.) H. v 

15 Modiomorpha conoentrica (Con.) H. rr 

16 Tentaculites bellulus U. (?) rr 




Flgr. 203 Section of escarpment near Ciarksville. (After Prosser) 

Marcellus sJutles 

Black argillaieous shales with dark slightly cal- 
careous sandstones. In a gully in the re<ir of the 
house of Elias Mathias the upi)er 200 feet of 
this formation are well exposed as well as its 
gradual transition to the arenaceous shales of 
the Hamilton. The lower 100 feet or more of 
this formation are covered, after that there are 
about 80 feet of black, argillaceous shales, then 
about 30 feet of shales of this character inter- 
spersed frequently with layers of slightly cal- 
careous, dark sandstone, above which are 85 
feet of dark, argillaceous shales. It is rather 



Feet Total 

aoO-771 
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difficult to distinguish the line of division be- 
tween this formation and the Hamilton. At the 
point where the division has been made the 
shales suddenly become more arenaceous in 
character though they still retain their black 
color, except that when exposed they weather 
brown. The fossils are : 

1 Chonetee mucronatus H. a 

2 Glyptoeardla specioea H. a 

3 Coleolus tenuicinctiim H. r 

4 Goniatites dlscoideus H, c 

Feet Total 

Onondaga limestone 85-471 

A massive gray limestone in which large quan- 
tities of chert may be found in thin layers. 
According to the statement of Mr H. Ingraham, 
who drilled a well through this formation about 
a quarter of a mile south of Clarksville, the 
upper nine feet are entirely clear of chert, below 
this are 15 feet in which the chert is very abun- 
dant In the lower part of the formation chert 
was encountered but in rather small quantities. 
There is an outlier of this formation which 
forms the top of the ridge east of the village, 
and when the Oniskethau creek cut through this 
ridge the outlying area was cut off from the rest 
of the formation. This outlier was mentioned 
by Mr Darton who noted the infrequency of 
such outliers in this formation.^ The measure- 
ment of this formation was taken at the foot of 
Bennett rather than Wolf hill, because the ex- 
posure there permitted it to be more accurately 
done. The fossils are: 

1 Meristella unisulcata (Con.) H. r 

2 Leptaena rhomboidalis (Wilck.) H. d C. r 

3 Atrj'pa reticularis (Lin.) Dal. aa 

4 A. spinosa H. aa 

5 Pentamerella arata (Con.) U. c 

6 Stropheodonta eoiioava //. r 

7 S. toxtilis //. rr 

8 Spirifer dumlenarius H. a 

9 S. luacnis H. (V) rr 

10 Dalmanitos (Coronura) a8|>eotan8 (Con.) H. rr 

11 Phacops cristata var. pipa //. rr 

12 Platyceras dnmosum Con. c 

13 CyrtoceraR sp. rr 

14 Zaplirentis jjigantea (LrSurur) Edtc. d H. rr 

15 Z. ct>rniculura (LeSnenr) Edw. d' H. rr 

16 Fenestella biscriata H. rr 



>N. Y. State Geo!. 13tli An. Rep't, p. 242. 
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Feet Total 

Schoharie gnt 3-^^8(> 

A dark, impure limestone which weathers to a 
buff, iK)rous sandstone. The erosion of the On- 
ondaga limestone has left this formation well 
exposed at Clarksville both at the foot of the 
upper gorge and the top of the lower and fossils 
may easily be collected from it. Among the fos- 
sils found here are: 

1 Strophouella anipla {Hall) H. d C, t 

2 Atrypa reticularis (Lin.) i)a/.= Atrypa impressa H, aa 

3 PentamereHa arata (Con.) II. a 

4 Meristella (Pentagonia) uuisuleatii {Con.) H. rr 

5 M. nasuta {Con.) U. aa 

6 CentroneUa glane-fagea U. r 

7 Orthis (Rhipidomella) peloris U. (?) rr 

8 O. (R. ) alsus //. r 

9 O. (Schizophorla) propiiiqua H. (?) rr 

10 Splrifer raricosta {Con.) H. r 

11 S. duodenarlus H, rr 

12 S. flnibrlatus {Con.) Bill, rr 

13 Ortliothetee pandora {Bill.) II. cC C. rr 

14 Chouetes hemisphericus U. r 

15 Cyrtina hamiltouensis U. rr 

16 Stropbeodonta perplana {Con.) II. rr 

17 S. inaequiradiata H. rr 

18 S. demissa (Con.) //. r 

19 Ck)elo8pira camlUa H. r 

20 Ampbigenla elongata {Van.) II. rr 

21 Cypricardiala planulata (Con.) U. v 

22 Oonocardium cuneiis {Con.) S. A. Miller c 

23 Phacops crista ta H. r 

24 Dalmanites anchiops (Green) II. r 

25 Or t hoc-eras zeius //. (?) rr 

26 O. sp. c 

27 Cyrtocvras ef. eiigenium //. rr 

28 Zapiirentis sp. a 

External iraprosslon. 

29 Strei>telasnia sp. c 

Rxtornal inipression. 

Esopus Shales 121-383 

Blackish, arenaceous shales with S p i r o p h y - 
ton caudagalli (Van.) Hall. The upper 
five or six feet of this formation is a very heavy 
sandstone, somewhat calcareous, which seems to 
gradually pass into the Schoharie grit. Only 
that however, which contains fossils has been 
referred to the Schoharie. 

Oriskany sandstone 1-262 

A brownish black, crystalline sandstone which 
weathers to a light brown porous sandstone. In 
the creek about a mile below the village this rock 
is almost black and at the same distance north 
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Feet Total 



of it numbere of the weathered blocks may be 
found, while about one mile northeast of the vil- 
lage it forms the floor of a terrace from a quar- 
ter to a half mile in width. 

Becraft limestone 20-261 

A massive light gray limestone containing many 
fossils among which are large numbers of 
Aspidocrinus scutelliformis Hall. 
As this formation was not well exposed in the 
line of the regular section, the measurement was 
taken about half a mile north of it at Mr Gilbert 
Kniffens. The fossils are: 

1 Aspidocrinus scutelliformis //. aa 

2 Stropheodonta becki H, rr 

3 Leptaena rhoinboidalis (Wilck.) //. d C. it 

4 Spirifer coneiimus H. rr 

5 Strophonella punctulifera (Con,) II. <f C. a 

6 Atrypa reticularis (Lin.) Dal. e 

7 Orthis (Rhipldomella) discus U. rr 

8 O. (R. ) oblata H. r 

9 O. (Dalmanella) planoconvex a H. (?) rr 

10 Orthothetes woolworthanus (Uall) H. d C.=:Strophouiena woolworthana 
H. rr 

Feet Total 

^ew Scotland beds 127-241 

A gray, shaly ifossiliferous limestone with occa- 
sional beds of massive limestone forming a gen- 
tle slope. On account of the shaly character of 
this formation a good exposure is seldom ob- 
tained. The fossils are: 

1 Spirifer macropleura {Con.) H, aa 

2 S. cyclopterus H. a 

3 S. perlaniellosus H. r 

4 Leptaena rhoniboidalls {Wilck.) H. d C. c 

5 Leptaenisca coucava {Hall) H. d C. c 

6 Stropheodonta ( Ijeptoetrophia ) beekl U. a 

7 S. varistriata var. arata U. rr 

8 Eatonia medialis {Van.) H. r 

9 E. singularis {Van.) H. rr 

10 Strophonella punctulifera {Con.) II. d C. c 

11 Orthis (Dalmanella) subearinata H. rr 

12 O. (D. ) planooonvexa H. r 
IS O. (D. ) perelegans H. rr 

14 O. (Rhipldomella) oblata H. rr 

15 O. (Orthostrophia) strophomenoides //. rr 

16 Meristella laevis {Van.) Whitfield r 

17 M. bella iJ. (?) rr 

18 M. arcuata {Hall) H. d C. rr 
10 Atrypina imbricata {Hall) H. d C. rr 

20 Uncinulus micleolatus {Hall) II. d C.= Rliynchonella nueleolata H. rr 

21 U. vellicatus {Hall) H, d C. rr 

22 U. abruptus {Hall) H. d C. rr 

23 U. pyramidatus {Hall) H. d C. rr 
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24 Stenochlsma forniosuin (Hall) U, dc C.^ Rhynchonella formosa H, rr 

25 S. altiplicatuin iUall) H, d C. rr 

26 Orthothetes woohvortlmnus (UaU) II, d C.=Strophomena woolworthana 

H. r 

27 Ooelospira coucava (Hall) II, d C. r 

28 Orbiculoidea discnis (Hall) U, d V, (?) rr 
21) Trematoepira «p. rr 

30 Avicula com munis U. r 

31 Conocardlum sp. rr 

32 Dalmanltes pleiiroptyx {Qrccn) II. c 

33 Phacops logani Hall (?) rr 

34 Platyceras cf. gebbardi Con. rr 

35 P. ventricosmn Con. rr 
3*5 Streptelasma striotum H. a 

37 Pavosites sphericus //. rr 

38 Chaetetes (Mouotrypella) arbusculus //. rr 
3i) C. colliciilatus H. rr 

40 TentacuUtes elongatus II. rr 

41 Ptilodietya nebuloea H. rr 

42 Fenestella 8 p. r 

43 Liebenalia sp. rr 

• Feet Total 

Coeymans limestone 36-114 

A massive dark gray limestone wliich breaks into 
very irregular blocks. Fossils are not very plen- 
tiful and are very difficult to obtain unless the 
roi*k ha® been slightly burned. This formation 
is not as conspicuous here as it is farther north 
and the dividing line between it and the shaly 
[New Scotland] above is not well shown. The 
fossils are: 

1 Sleberella galeata (Dal,) II, d C.= Pentamerus galeatus (Dai.) r 

2 Stropbonella punctulifera (Con.) H, d C. v 

3 Stropbeodouta (Bracbyprion) varistriata (Con.) II. d C. v 

4 Spirifer vanuxemi H. aa 

5 S. i)erlamello8iis H. rr 

6 Atrypa reticularis (Lin.) Dal. r 

7 Uncinulus mutabills (Hall) H. d C.= Rbyncbonella mutabilis H. r 

8 Rbyncbonella semipllcata (Con.) H, r 

9 Merlstella laevis H. rr 

10 Ortbls (Orthostroi>bia) stropbomenoides Hall (?) rr 

11 O. sp. rr 

12 Anastropbia verneuili (Hall) H. d C, (1) rr 

13 Favosites belderbergiae H. rr 

Transitional beds 12-78 

Limestone w^hich in appearance and fracture is 
much like the Pentamerus [CJoeymans] but 
which contains a mixture of Pentamerus and 
Tentaculite faunas, and is transitional between 
these two formations. Bome of the fossils are: 

1 Leperditia alta (Con.) Hall aa 

2 Spirifer vanuxemi H. r 

3 Pteriuea communis //. rr 
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Feet Total 

Manlius limestone 40-GO 

Dark blue thin bedded limestone which breaks 
into almost regular blocks. The fossils ai'e: 

1 Tentaculites gyracanthus {Eaton) Uall aa 

2 Spirifer vanuxeini Uall a 

3 Stropheodonta (Brachy prion) varistriata (Con.) U. r 

4 Megainbonia aviculoidea U, (?) c 

5 Leperditla alta {Con.) U, c 

6 Chaetetes (Monotrypella) arbusculiis H. c 

Covered by soil* 20-20 

25 Summary of the stratigraphy of Becraft mountain and vicinity 
near Hudson N. Y.^ 

In structure Becraft mountain is a syiiclinorium, 
the axes of which pitch southward except near 
the southern end where yiey rise again, through 
faulting, thus forming a basin structure. 
Along the eastern side the dip of the strata 
averages about 12 degrees into the mountain, 
but the western side shows a number of 
asymmetric anticlinal folds with steep, often 
overturned western limbs. The structure is 
furthermore complicated by a number of faults 
of which 21 have been definitely located. Sev- 
eral of these faults present interesting over- 
thrust filatures while repetition of the strata 
is of common occurrence. The following forma- 
tions occur: 

Feet Total 

Onondaga limestone 20-25 

This is found only in a synclinal trough forming 

the high ground iu the southeastern part of the 

mountain. It is a dark gray, finely crystalline 

lime sandrock, rare in fossils. Those recorded 

are: 

Chonophylliim Spirifer varicosus 

Favositcs Atrypa reticularis 

StroniMtopora Loptaena rhomboidalis 

Zaphrontis up. Ortbothetes pandora 

Odontdceplialus selenurus Euoniphalus sp. 
Spirifer raricosta 

This is the highest formation of Becraft moun- 
tain. 



^Grabaii, A. W. Stratlgrapliy of Beoraft Mountain, CoUnubia Co., N. Y. 
N. Y. State Taleontol. Rep't. 1003. p. 1030-79. 
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Feet 

Esopiis and Schoharie grits 300 

These are practically indistinguishable except by 
the fact that the Schoharie member (about 200 
feet thick) shows good cleavage while the 
Esopus " checks " readily into small fragments. 
Good exposures of both formations are found 
along the Newman road which crosses Becraft 
mountain longitudinally. Both are dark silici- 
ous muds with scarcely any fossils and much 
affected by cleavage. The following fossils have 
been listed from the Schoharie : 

Dalmanites anchiops 
Phaeops cf. bonibifrons 
Coelospira cf. Camilla 
Chonetes cf. arcuatus* 

OrisJcany quartzite 1-2 

These are silicious limestones and quartzite beds 
which weather brown leaving the fossils as 
molds. Much chert is present. Few exposures 
in situ are met with, the best one being on the 
Newman road before it ascends the knoll of Eso- 
pus shales. In the meadows bordering the 
swam^wg around this knoll are loose fragments 
of this rock from which the characteristic fossils 
may be obtained. The commoner species are : 

Cyrtolltes expansus Hall 
DiaphopostcMiia desmatum Clarke 
D. ventricoeum Coiwad 

Pterinopecten proteus Clarke 
Rensselaeria ovoides Eaton 
Mepilanteris ovalis Hall 
Coelosplra dlchotonia Hall 
Leptocoelia flabellites Conrad 
Spirifer arenosus Conrad 
Sp. murchisoni Castclnau 

Chonetes hudsoniciis Clarke 
Anoplia nucleata (Hall) 
Orthotlietes beoraftensls Clarke 
Leptostrophia oriskanla Clarke 
Brachyprion majns Clarke 
Leptaena rhomboidalis (Wilckena) 
Crania pulchella Hall d Clarke 

The total number of species listed from this fauna by Clarke 
is 113. Of these 25 are Helderbergian, 24 occur in the normal 
Oriskany of Schoharie and the Helderbergs, 10. are found in the 
Onondaga and 1 in the Hamilton. The remainder are peculiar 
to it. 

^Clarke. J. M. Oriskany Fauna of Becraft Mountain, Columbia Co. N. Y. 
N. Y. State Mus. Mem. 3. 
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Feet 

Port Eicen limestone 25 

This is a dark lime sandrook resembling closely the 
Coeymans, and like it containing chert. The 
beds are transitional from the Becraft to the 
Oriskany both lithically and faunally. The best 
exposures are on the wood road which leads 
southward from the Jones quarries across the 
top of the hill. Among the common fossils are: 
Monotrypella tabulata (Hall) and 
Spirifer concinnus Hall (lower and 
middle beds), but such characteristic Oriskany 
species as C 1 a d o. p o r a s t y p h e 1 i a , O r - 
thothetes be c r a f t en s i s, Stropheo- 
donta magnifica and Eatonia pe- 
culiar i s also occur. 

Becraft Umestonc 40-50 

This is the type loi'ality for this formation. It is 
abundantly exposed in the quarries on the moun- 
tain, being extensively used at present in the 
manufacture of Portland cement. The rock is a 
coarsely ciystalline lime sandrock of light gray 
color passing locally into a shell rock or coquina. 
The most abundant fossils are: 

Aspidoerinus scuteUifonnis HaU (in the lower bed) 
Spirifer ooneiimus Uall 
Sieberella pseudogaleata Hall 
Uncinulus eampbellanus {Hall) 
Atrypa reticularis {Linn.) 

New Scotland shale ; 70-75 

These are thin bedded calcareous and silicious clay 
mudrocks sometimes approaching to impure 
limestones. They represent a nearer shore de- 
posit than the corresponding beds of Schoharie, 
though their thickness is less than in that region. 
Fossils, though abundant, are generally only 
preserved as molds. The following species are 
common : 

Orthotlietes woolworthanus Hall 
Stropheodonta becki Hall 
Strophonella lieadleyana Hall 
Iveptaena rhomboidalis {Wilckem) 
Spirifer maeropleura {Conrad) 
S. perlamellosus Hall 

Eatonia medialis Vanttxem 
Dalmanites niierurus Green 
D. nasntus Conrad 

The best exposures are in the quarry at the crusher 
near Jonesburgh and above the cliff on the east- 
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ern part of the mountain. Numerous boulders 
are scattered or piled up in fences on the moun- 
tain and from these the fossils may be obtained. 

Feet 

Coeymans limestone 42-45 

This is a compact, finely crystalline, generally 
dark colored lime sandrock with many fossils, 
chief among which are Atrypa reticu- 
laris and Sieberella galeata. Layers 
of chert are not infrequent and in some outcrops 
form a constant and characteristic feature. The 
lower layers are rich in Favosites hel- 
derbergiae and are well exposed in the city 
quarry. The formation generally makes a cliff 
which ie one of the characteristic features of 
the mountain. Above the cliff is a sloping bank 
formed by the thinner bedded upper Coeymans 
strata, which are transitional to the New Scot- 
land. The common species here are: 

Fistiilipora torta Hall 

Leptaena rhomboidalis (Wilckens) 

Stropheodonta varlstriata arata Hall 

Spirifer perlamellosua Hall 

Atrypa reticularis Unne 

Sieberella galeata (Conrad) 

With these are other species more characteristic 
of the higher beds. 
Manlius limestone 55 

This rests unconformably on the upturned Hud- 
son river shites, the contact being exposed at the 
northern end of the mountain near the old 
Greenport tavern, at the place where the great 
spring of the Hudson aqueduct issues. The rock 
is throughout a banded lime mudrock and fossil® 
are extremely rare, Leperditia alta alone 
occurring at intervala Several Stromatopora 
beds occur in the upper part of the series, the 
highest of them forming the terminal member 
of the Manlius. In it occurs a modified Cobles- 
kill fauna, the following species having been 
found : 

Stromatopora (Syringoetroma) «p. cc 

Spirifer vanuxemi Hall c 

S. corallinensis Grabau r 

S. eriensis Or aha u var. c 

Camarotoecliia hudsonica Grahau c 

Rhynchospira excavata Grabau rr 

Whitfieldella cf, nitida Hall rr 

Gastropod 

Leperditia alta c ' ' 
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The transition to the Coevnians is abrupt. These 
higher beds are best exposed in the city quarry 
near the Hudson cemetery. 

Hudson river beds. The lowest beds exposed in this region are 

the Hudson river shales .and sandstones. These are beet show^n 

at the northern end of Mt Moreno, just south of the city of 

Hudson. A quarry at the extreme northern end of the hill shows 

mudrocks and sandrocks, forming a pitching anticline. Some of 

the beds are carl>onaceous and in these graptolites of lower Cbani- 

plainic or Beekmantown age occur. The following species are 

common : 

Phyllograptus angustifolius Hall 
P. iK>streiiius Rued. 

Trigonograptus eiLsiforniis Hall 
Cliniaeoj^aptUH punjreiis Riietf. 
Dipk>graptns deiitatiis Brogti, 

These beds represent according to Ruedemann, the third Deep 
kill zone of the lower Hudson river faunas. 

Cambric strata have been reported from Mt Moreno but they 
have not been definitely located. Higher up on the northern 
face of the hill is a quarry in shales with a Normanskill or middle 
Trenton graptolite fauna comprising Coenograptus gra- 
cilis Hall, Didymograptus Sagittarius Hall, D. 
tenuis Hall, and other species. 

Burden conglomerate. A calcareous conglomerate in which the 
pebbles are chiefly limestones cemented by a more or less calca- 
reous cement is exposed east of Mt Becraft on a small tributary 
of Claverack creek. Fragments of it are found scattered over 
Mt Becraft, and it also occurs at the Burden iron mine five miles 
south of Hudson. Its age is probably lower Champlainic. 

26 Oeneral section of the strata of the sonthem Helderbergs and the 
cement region of Ulster county, N. Y.^ ^ 

Catskill 1725 

White conglomeratic sandstone, forming the summit 
of Slide mountain. It is a coarse grained heavy, 
bedded moderately hard sandstone containing dis- 
seminated pebbles of quartz or light colored quart- 
zite, and streaks of conglomerate. Greatest thick- 
ness on Slide mountain 350 



>Darton, N. H. Geology of Ulster County N. Y. N. Y. State Geol. 13th An. 

Rep't 1894. v.l, p.29T ft seq. 
Pros8er Charles S. Classification and Distribution of the Hamilton and 

Chemung Series of Central and Eastern N. Y.. pt 2. N. Y. State Geol. 

17th An. Rep't and N. Y. State Mus. 51st An. Kep't. 1890. v. 2. 
Van Ingen, G and Clark. P. E. Disturbed Fossiliferous Rocks In the 

Vicinity of Rondout N. Y. X. Y. State Paleontol. Rep't 1902. 190a 

p. 1177 et acq. 
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Feet 

Red conglomeratic sandstone. Coarse heavy bedded 
sandstone of dull brownish hue, containing dis- 
seminated pebbles and conglomeratic streaks, 
differing from the overlying beds chiefly in color. 
In both series the pebbles and conglomeratic 
streaks are scattered and irregular, while the sands 
are often coarsely cross-bedded. Thin layers of 
red shale occur, and locally gray sandstones. The 
rocks have much more the as}>ect of a conti- 
nental formation than of an estuarine formation, 
and may very well represent the accumulations on 
the flood plains and deltas of large rivers, at a 
moderate level above the sea. Thickness of con- 
glomeratic sandstone 1375 

Oneonta ( Upper flagstone series) 3000 

Thin and thick bedded sandstones from 20 to 200 feet 
thick with intercalated red shales up to 30 feet 
thick. The sandstones are chiefly light gray to 
gray brown in color, and contain many beds suit- 
able for flagstones or *' blue stone." Heavy cross- 
bedded layers occur, and occasional dark shale 
layers. Local occurrences of conglomerates. The 
formation is best exposed in the upper Esopus and 
Rondout valleys. 

Sherhnrnc (Lower flagstone series) fiOO 

Thin bedded sandstones, with intercalated beds of 
dark shale. The sandstones are in masses from a 
few inches to 40 feet in thickness, greenish gray to 
light bluish gray or dark gray in color and are ex- 
tensively quarried as flagstones. Occasional thin 
streaks of quartz conglomerate occur. 

Hamilton shales 600 

Dark gray to black or brown shales with thin 
arenaceous beds in the upjier part. The best ex- 
posure is in Mount Marion, southwest of Sauger- 
ties.i The following species are recorded by Pros- 
ser from this locality.^ 

*Mt Marion station is on tlie West Shore Railroad about 8 miles north of 
Kingston. The best locality for collecting fossils is in a cliff 100 feet high 
on the west bank of the Plaaterskill, where this stream is crossed by the 
highway west of Mt Marion station. 

'Prosser, Charles S. Classification and Distribution of the Hamilton and 
Chemung Series of Eastern N. Y.. pt 2. X. Y. State Mus. 51st An. Rep't 
1800. V.2. 
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1 Bellerophou sp. rr 

2 Kyassa arguta Hall rr 

3 N. recta Hall rr 

4 Orthonota parvula Hall r 

5 Paracyclas lirata (Con.) Hall r 

6 Spirifer granulosus Hall a 

7 S. mueronatus (Con.) Bill, r 

8 Orthis ( Schizophoria ) inipressa Hall r 

9 Chonetes scltulus Hall r 

10 C. cf. setigerus Hall r 

11 C. eoronatus (Con.) Hall rr 

12 Pleurotomaria rotalia Hall (?) rr 

13 Orthoceras sp. rr 

14 Palaeoneilo plana Hall rr 

15 Nuculites oblongatus (Con.) Hall rr 

16 N, triqueter Con. rr 

17 Nucula corbuliformis £fo/^ r 

18 N. bellistriata (Con.) Hall r 

19 Plant stems rr 

20 Modiomorpba conceutrica (Con.) Hall r 

21 Grammysia sp. rr 

22 Dignomla alveolata (Hall) H. and C. rr 

23 Lingula densa Hall r 

Feet 

Onondaga limestone 75 

Light bluish gray dense-textured and massively 
bedded limestone with much chert in thin beds and 
elongated lenses, most frequently in the upper bed. 
The basal beds ai'e often silicious or argillaceous 
lime sandrocks forming passage beds from those 
below. The commoner fossils occur in it, specially 
Atrypa reticularis, Leptostrophia 
peirplana, Platyceras dumosum, 
Leptaena rhomboidalis, etc. 

Bchoharie and Esopus 300 

Argillaceous quartz sandrock to silicious clay mud- 
rock, dark colored often black when fi-esh and 
commonly mmh cleaved, seldom shaly. On 
weathered surfaces it breaks up into small 
irregular checkers. Spirophyton cauda- 
g a 1 1 i occurs on some surfaces. In the upper 
layers occuir Leptocoelia acutiplicata, 
At rypa spinosa, and an Orbiculoidea ?. 
These layers become more calcareous and merge 
into the overlying Onondaga. 

Oriakany 5 -00 

Quartz conglomerates, and sandstones or quartzites, 
calcareous quartz sandrock and sili<iou8 lime 
sandrock. Fossils are abundant and in the decom- 
posed poi-tions weather in relief making specimens 
of great beauty. Van Ingen and Clark list 94 
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species from Glen Erie, 26 of which are also New 

Scotland species. The abundant and common 

species are : 

Monotrypella sphaerica Hall a 
Edriocrinus saoculus Hall c 
Pholidops termiualis Hall a 
P. ovata Hall e 

Rhlpidomella oblata Hall c 
R. musculosa Hall a 

Dalmanella perelegans Hall c 
D. planoeonvexa Hall a 

D. ventricosa Hall a 

Brachyprion schuehertanum Clarke c 

B. ma jus Clarke c 
Leptostrophia becki Hall c 

L. magnifica Hall a 

L. magni venter Hall a 

L. oriskania Clarke e 

Orthothetes becraftengls Clarke a 
O. woolworthanus Hall c 

HIpparionyx proximus Vanuxetn c 
Cbonofitrophia complanata Hall c 
Chonetes hudsonicus Clarke e 
Anoplia nucleata Hall a, 
Plethorhyncha pleiopleura Hall c 
P. fitchana Hall c 

Camarotoechla oblata Hall a 
Estonia peculiaris Conrad a 
CoelcNspira dichotoma Hall a 

C. coneava Hall c 
Leptocoella flabellltes Conrad a 
L. acutiplicata Conrad c 
Cyrtlna rostrata Hall a 
Spirifer arenoeus Conrad e 

S. murchisoni Castelnau a 

S. tribulis Hall a 

S. cyclopterus Hall a 

S. saffordl Hall a 

S. modestus Hall c 

Metaplasia pyxidata Hall c 
Ambocoelia sp. no v. c 
Meristella lentifornils Clarke c 
M. lata Hall c 

Nucleosplra ventricosa Hall c 
Parazyga deweyl Hall c 
Oriskania navlcella Hall and Clarke c 
Megalanterls ovalls Hall e 
Beaebia suessana Hall c 
Rensselaeria ovoldes Eaton e 
Actinopteria arenaria Hall c 
Tentaculites elongatus Hall c 
Dlapborostoma desmatum Clarke c 

D. ventricosum Conrad a 
Platyceras gebhardi Hall c 

P. nodosum Conrad a 

P. reflexum Hall e 

Dalmanites pleuroptyx Oreen c 
D. stemmatus Clarke c 

Splropbyton caudagalli Vanuxcm c 
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Feet 

Port Etoen 30-150 

Silicic argillaceous lime sandroeks and lime mud- 
rocks, often pyritiferous. A well marked c*oncre- 
tionarj' (or conglomeratic ?) structure is seen in 
the typical locality on the cut of the West Shore 
railroad near the Wilbur bridge. These nodules 
of lime mark the bedding plane and they readily 
weather away leaving large cavities. In these 
hollows silicified fossils are often found. Among 
the commoner si)ecies are : 

Leptaena rhomboidalis (Wilck.) c 
Atrypa reticularis Linne a 
Strophonella leavenworthana Hall c 
Dalmanella perelegans Hall c 
Orthothetes woolworthaniis (Hall) c 
Spirifer perlamelloeus Hall c 
Rliipidomella oblata Hall c 
Meristella laevis (Vanuxem) c 
Uncinulus campbellanus (Hall) e 
Phacops logani Hall c 
Chaetetes «p. ? c 
Hindia fibrosa {Roemer) c 
Tentaculites elongatus Hall c 
Anastrophia cf. verneuili {Hall) 
Spii*ifer concinnus Hall q 
Acidaspis tuberculatus Hall e 

The maximum thickness is at Port Ewen. 
Becraft limestotie 40 

^fassive bedded light colored lime sandrock, often 
becoming a shell limestone of great purity and 
consisting of brachiopod shells and crinoids. The 
lower beds are more argillaceous, being a transition 
from the New Scotland below. The middle 18 or 
20 feet range from 94 to 97^ calcium carbonate. 
The last recorded outcrops of this rock are l>elow 
High Falls. From the Rondout region van Ingen 
and Clark record the following species: 

Upper portion 
Sieberella pseudogaleata Hall a 
Atrypa reticularis Linne a 
Spirifer concinnus Hall a 
Rhipidomella oblata Hall c 
Crinoid fragments a 
Stropheodonta arata Hall r 
Leptaena rhomboidalis (Wilck.) c 
Nucleospira ventrlcosa Hall c 
Spirifer perlamellosus Hall c 
Oriskanla (?) «p. ? r 

Middle portion 
Aspldocrlnus scutelliformis Hall a a 
Spirifer concinnus Hall aa 
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Atrypa reticularis Linne c 

Lichenalia sp. ? c 

Meri Stella sp. ? c 

Rhipidomella oblata Uall c 

Sieberella pseudogaleata Uall a 

Kensselaeria aei]uiradiata (Conrad) c 

Uncinulus nobilis Hall c 

U. campbellanus (Uall) aa 

Stropheodonta becki Hall a 

Stenoscbisma formosum Hall r 

Camarotoecbia transversa Hall c 

Scbizopboria multistriata Hall c 

Pbaeops loganl Hall r 

Stropheodonta cf. varistriata (Conrad) c 

Feet 

New Scotland shaly limestone GO- 1 00 ? 

Dark gray shaly limestone, iimdiH)cks and sand- 
stones alternating and occasionally silicious sand- 
stones occurring. Much chert occurs in the lower 
portion, while the upper contains more limestone 
bands; grading up into the Becraft. The fossils 
recorded by van Ingen and (^lark from the ex- 
posures about Rondout are : 

Upper New Scotland 
Splrifer cyclopterus Hall aa 
Rhipidomella oblata Hall c 
Proetus sp. ? rr 
Stropheodonta 8p. ? r 
Camarotoec'hia transversa Hall aa 
Spirlfer concinnus Hall c 
Ostracods, several speiies c 
Dalmanites pleuroptyx (Green) r 
Kensselaeria niutabilis Hall r 
Actinopteria textilis Hall r 
Sieberella pseudogaleata Hall r 
Stropheodonta becki Hall c 
Aspidocrinus scutelliforniis Hall aa 
Atrjrpa reticularis Linne c 
Orthothetes woolworthanus Hall c 
Stenoscbisma formosum Hall a 
Meristella sp. ? r 
Uncinulus campbellanus Hall c 
Splrifer perlamellosus Hall r 

Middle Neiv Seotland 
Leptaena rbomboidalis (Wilck.) a 
Orthothetes woolworthanus (Hall) m\ 
Strophonella radiata (Vanuj-em) aa 
Dalmanella perelegans Hall c 
Anoplotheca concava (Hall) c 
Acidaspis tuberculatus (Conrad) c 
Splrifer perlamellosus Hall c 
Dalmanites pleuroptyx (Green) r 
Uncinulus velllcatus Hall r 
Cyrtoceras, small siKKies rr 
Meristella sp. indet. r 
Pbaeops loganl Hall r 
Eatonia medialls Hall c 
Pholidops sp. ? r 
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Actinopteria textilis (UaU) r 

Cbonetes sp. ? r 

Lichenalia torta Hall c 

Chaetetes sphaericus Hall (brancbing form) c 

Platyostoma, 2 species r 

Stropbonella punetulifera {Conrad) r 

Stropheodonta arata Hall c 

S. becki Hall c 

Camarotoecbia blalveata Hall r 

C. inutills Hall r 

Stropbonella cavumbona Hall c 

Anoplla nucleata Hall r 

Isocbillna, small c 

Lower New Scotland 
Ortbotbetes woolwortbanus Hall aa 
Stropbonella punetulifera (Conrad) c 
Rblpidomella oblata Hall c 
Crinoid stems aa 
Isoebilina, minute species aa 
Monotrypella spbaerica Hall c 
Stropbeodonta becki Hall aa 
Leptaena rbomboidalis (Wilck.) aa 
Pbacops logani Hall c 
Dalmanites pleuroptyx (Green) c 
Spirifer cyclopterus Hall <• 
S. macropleura (Conrad) c 

Proetus protuberans Hall r 
EatoDia medialis (Vanuaem) c 
Acidaspis tuberculatus ( Conrad) r 
Actinopteria textilis (Hall) c 
Platyostoma «p. ? r 
Eatonia peculiarls (Conrad) c 
Meristella laevis (Vanuxem) c 
Dalmanella perelegans Hall c 
Spirifer perlamellosus Hall c 
Hlndia fibrosa (Roemer) c 
Stropbonella sp. ? 
Licbenalia torta Hall c 
Atrypina imbricata Hall c 

Feet 

Coeymans limestone 30-60 

Dark lime mudrorks, sometimes argillaceous and 
with much flint in the middle portion. In the 
Delaware avenue quarry at Rondout, the following 
subdivisions are made by van Ingen and Clark : 

Feet Tnc' es 

'25 Shaly limestone 4 

24 Shaly limestone 11 6 

23 Cherty limestone 12 1 

22 Cherty limestone 11 

21 Hard limestone 7 

20 Basal, marly, transition 4 10 



Coeymans 50 feet, 5 inches 



From the highest bed (25) they obtained the follow- 
ing species : 

Sieberella galeata Dalman aa 
Atrypa reticularis Linne a 
Uncinuhis nucleolatus Hall c 
Atrypina imbricata Hall c 
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Spirifer perlamellosus Hall 
Bilobites varica (Conrad) c 
Dalmanella perelegans Hall c 
Nucleospira ventricosa Hatl r 
Parazyga devveyi Hall r 
Lichenalia torta Hall r 
Platyceras sp. ? r 

From bed 24 they obtained : 

Sieberella galea ta Dalman aa 

Leptaena rhomboidalis (Wilck,) c 

Atrypa reticularis Litme a 

Stropheodonta varistriata (Conrad) c 

Hindia fibrosa (Roemer) c 

Leptaenisca concava Hall (?) r 

Rhynchospira globosa Hall r 

Spirifer cyclop terus Hall r 

Orthothetes sp. ? 

Dalmanella perelegans Hall c 

Uncinulus nucleolatus Hall 

Licbenalia torta Hall 

Spirifer octocostatus Hall (?) 

Monotrypella sphaerica HcUl 

Strophonella punetulifera (Conrad) 

Rhlpidomella, small species. 

From bed 23 they obtained : 

Atrypa reticularis Linne a 

Hindia fibrosa (Roemer) a 

Sieberella galeata Dalman, a pauciplicate form 

S. galeata, large form with coarse bifurcating plications 

Anastrophia verneuili Hall r 

Dalmanella perelegans Hall c 

Strophonella punetulifera (Cottrad) r 

From bed 22: 

Atrypa reticularis Linne a 

Sieberella galeata Dalman c 

Hindia fibrosa (Roemer) a 

Favosites helderbergiae Hall c 

Uncinulus nucleolatus Hall c 

Sponge, n. gen. et. sp. ? 

From bed 21 : 

Lichenalia torta Hall c 

Dalmanites micrurus (Gi'een) c 

Sieberella galeata Dalman c 

Actinopteria textilis (Hall) c 

Lamellibranch, large, gen. et sp, nov. ? 

From bed 20: 

Lichenalia torta Hall aa 

Spirifer cyelopterus Hall c 

S. concinnus Hall c 

S. i)erlamellosus Hall r 

Rhlpidomella oblata Hall c 

R. oblata emarginata Hall 

Uncinulus mutabilis Hall c 

Strophonella punetulifera (Conrad) c 

S. varistriata (Conrad) c 

Siel)erella galeata (Dalman) c 

Monotrypella sphaerica Hall c 

Meristella laevis (Vanuxem) r 

Stenoschisma formosum (Hall) r 
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Rhynehospira globosa Hall r 
Rhynchospira sp. nov. c 
Orthothetes woolworthanus Hall r 
Spirifer macropleura (Conrad) r 
MegamboDia ap. ? c 
Strophonella leavenwortliana r 
Leptaena rboiuboidalis {Wilck.) c 
Atrypa reticularis Linne r 

Small individuals with regular fine radial ribs. 
Actlnopteria textilis (Hall) r 
Stropbeodonta becki Hall r 
8. cf. planulata Hall r 

Dalmanella subcarinata Hall r 
Favosites helderber^ae Hall 

Common in the very lowermost portion. 
Pbolidops sp. ? r 

Camarotoechia sriniplicata Cofirad c 
Bronteus barrandii Hall r 
Proetus protut. i-ans Hall c 
Dalmanites pleuroptyx (Green) c 
D. inicrurus (Green) r 

Pbacops logani Hall c 
Nucleospira sp. ? r 
Cyrtina dalmani Hall r 
Orthoceras sp. ? r 

Annulated type. 

Bryozoa and some ostracods, tmideutified 

Feet 

ManUus beds 20-42 

Lime mudrocks and lime sandrocks generally quite 
pure and fossiliferous at intervals. Some beds 
are argillaceous and very dark colored. They are 
mostly thin bedded. Van Tngen and Clark make 
the following subdivision in the Spring street 
quarry at Rondout : 

Feet Inches 

f 19 Hard dove, massive 6 4 

j 18 Light gray, compact 6 8 

1 17 Stromatoi>ora, upper bed 7 6 

ManliuB limestones 42 feet ] }« l'^^Cr^,^T^u.s. ] ! ! 5 I 

14 Dark blue 8 10 

1 13 Thin banded .*. . . 2 5 

112 Gray band 4 6 

The lower beds (12-lG) contain the common sj^ecies: 
Leperditia alta, Spirifer vanux- 
e m i and Stropbeodonta vari- 
striata. Bed 16 contains some Stromatopora 
and the following fauna : 

Loxonema fltehl Hall e 
Holopea pervetusta (Conrad) c 
H. subconica Hall c 

Loxonema sp. ? 
Murchlsonia minuta Hall 
Honnotoma, small species 
Modiolopsis dubia Hall 
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Holopea elongata //(/// 
Laevidentaliiini up. 'i 
Spirifer vaniixeiiii Hall r 
I^rerditla alta Conrad c 
Holoiieaantiqua (Fonttjpem) 
Zaphrentls sp. ? 

Bed 17 is a veritable Stroniatopora reef. Bed 18 
contains in the lower part the following fauna: 

Spirifer vanuxemi Hall c 

Tentpciilites g>racanthu8 (Eaton) c 

Stropheodonta varistriata Conrad c 

Leperditia alta Conrad c 

Ostracods, numerous specimens of two or three spei-ies 

Hormotoma, small species 

Holopea elongata Hall 

Both faunas, above and below the Stroniatoiiora bed 
are specially characterized by the occurrence of 
gastropods. - 

Fe€t 

Rondout 20-31 

Chietly lime niudrocks, mostly unfossiliferou®, and 
containing beds of workable cement. At Rondout 
the following subdivision has been made by van 
Ingen and Clark : 

Feet Inches 

' 1 1 Paving block or mud crack 8 8 

10 Prismatic or five point 4 4 

Upper with gray cement J 9 Leperditia bed 2 1 

^ "-""'"^ "'- " - ^ 8 Curly, variable 8-19 

7 Soft gray cement 8 3 

6 Hard gray cement 5 

5a Middle ledge 7 

Lower or dark cement beds ( 5 Hard black cement 4 8 

9 feet, 7 inches to 11 feet, < 4 Soft black cement 4 6 

2 inches ( 8 Footledge 6 ' to 2 

Ilartnagel and van Ingen and Clark have suggested that the 
upper beds (G-11) alone represented the Rondout and that the 
lower beds 3-5, represented the Rosendale cement beds, the seven 
inch middle ledge (5a) representing the Cobleskill. I believe 
however that the whole series hei^ represents the Rondout and 
that the underlying 5-7 feet of " (Coralline limestone" which rests 
directly on the upturned Hudson river sandstones in this region, 
is the Cobleskill, while the Rosendale cement bed and the Wilbur 
limestone are absent altogether. Both of these appear at the 
Wilbur bridge section and south of Wilbur, where the Cobleskill 
is 10-15 feet thick, which thickness it retains as far as Rosendale 
or beyond. The Rondout cement above it is 19 feet thick at the 
Wilbur bridge exclusive of the mud crack layer or five point bed. 
At I'^ddyville the same bed is 7 feet thick exclusiv-e of the five 
point, the Cobleskill being 10 feet. 



beds 19 feet, 6 inches 
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Beds n and 10 of the Rondont section show mud crack struc- 
ture of different sizes. These features have been seen in other 
regions as well, though the beds showing them do not necessarily 
belong to the same zone everywhere. Occasionally ripple marks 
are shown as in the Wilbur Bridge section. Bed 9 is filled with 
Leperditia alta, containing also B e y r i c h i a sp. ?, 
Modiolopsis dubia and Spirifer vanuxemi.^ This 
is a Manlius fauna and reference of these beds to the Rondout 
appears to be wholly on lithic grounds. Since the two for- 
mations are so closely related, it does not matter much where 
the line between them is drawn. The middle ledge (5a) contains 
Orthothetes interstriatus and Oamarotoechia? 
1 a m e 1 1 a t a , tr^o typical Cobleskill sjieities, but also found in 
the Rondout in the Schohai-ie region [see Section 2]. 

Feet 

Cobleskill 14-18 

Dark, often impure, fossiliferous lime sandrock, with 
an abundance of Halysites. At Binnewater it is 
14 feet thick, while at the section near Wilbur 
bridge it is nearer 18 feet. In both of these locali- 
ties it is underlain by the Rosendale cement bed, 
but at Rondout this latter is absent, if my interpre- 
tations are correct, and the upper 5 to 7 feet of the 
Cobleskill rest directly on the Normanskill sand- 
atones. Northward the Cobleskill disappears and 
is overlapped by the Rondout as shown by Hart- 
nagel. The relationship of the strata at Rosen- 
dale and Rondout are shown in the following 
diagram [fig. 204]. 



-^ ^-^ -^.^ -^^^^^-^_ Jr^, -^^ 



ir ^ Ir" -^; )>: flE^ i^- r.rwi^ if^ ip-- t^; f 




¥ifc. 204 Diagram showing relationship of Champlainic and Siluric strata in Ulster 
county. R— Rosendale. B=Binnewater. W— Wilbur bridgre, V.B.^Vli^htberff, Kinra- 
ton. n-a', Normanskill shale, />, Shawangunk conglomerate, r, Hi^h Falls shale, 
d, Binnewater sandstone, c-c', Wilbur limestone, /-/', Rosendale waterlime, yn/', Cobles- 
kill, h'h\ Rondout waterlime, i-i\ Manlius 



Rosendale cement 

Fine bedded gi'ay lime mudrocks with the proper ad- 
mixture of silica to make it a natural cement rock. 
At Rosendale 22 feet are quan*ied, while near Wil- 



10-21 
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Feet 

bur there are not much over 10 feet. At one point 
near Binnewater the thickness decreases to 4 feet, 
though its maximum here is 15 feet [see ante, fig. 
33]. In age this formation is approximately 
equivalent to the Brayman shales of Schoharie, 
and the Bertie of Western New York. 

Wilbur limestone •. 0-8? 

Fossiliferous lime sandrock like the Cobleskill. 
Hal y sites catenulatus, Leptaena 
rhomboidalis and Atrjpa reticu- 
laris characterize it. On Rondout creek the 
Wilbur rests directly on the Binnewater quartzites, 
but at Whiteport and Binnewater itself this lime- 
stone is wanting. It thus appears to be only a 
local phase of the base of the Rosendale cement, 
the argillaceous lime mudrocks being deposited in 
portions of the region, while in others Siluric 
organisms were able to gain a foothold and flourish 
for a time, adding their debris as lime sandrock 
to form the Wilbur limestone. At the Wilbur 
bridge section, a foot or two of the Wilbur lime- 
stone underlies the Rosendale cement bed, and 
grades downward into the Binnewater. 

Binnewater sandstone 0-22 

Light gray to buff and brown quartz sandrocks often 
becoming quartzitic and generally in thin layers. 
Minute cross-bedding is found in many of the beds. 
At Binnewater and northward to Rondout the 
Binnewater sandstones rest directly on the Hudson 
river shales and sandstones while southward the 
Shawangunk conglomerate and the red shales in- 
tervene between them. 

High Falls shale 0-25 

In the vicinity of Rosendale and westward red shales 
lie just below the Binnewater sandstone and above 
the conglomerate. At Rosendale Darton records 
25 feet of the red shales and 22 feet of the quartz- 
ites above the conglomerate. These shales were 
called by Darton and others the Medina shales, but 
Hartnagel has sliown them to be of Salina age, and 
used the term High Falls shale, from their expos- 
ure at that locality.^ 



> N. Y. State PaleontoL An. Rep't. 1003. 
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^haicangunk grit 

Si licified quartz conglomerate, making its first appear- 
ance in the Binnewater region and becoming most 
prominent southward, where it forms the summit 
of the Shawangunk range. The pebbles are mostly 
well worn, generally small or of moderate size, the 
matrix l>eing a quartz sand and silieious cement. 
Ideally it passes into a quartz sandstone or quartz- 
ite. Darton i-ecords 45 feet near Rosendale and 
1()0 feet in the ridges to the south. At Lake 
]\rohonk he finds 160 feet; at Peterkill falls 210 
feet, while near Ellenville it is about 200 feet, 
which is its average thickness in the Shawangunk 
ranjre [fig. 205]. 



Feet 
0-210 



Stereogram 

or THE 



SHAWANGUNK MOUNTAIN 

IN 

Ulster Co.NEW>t)RK 




Figr. 205 
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Flir. 808 Section at the north end of the fifth Binnewater, Ulster co. (After Darton) 
H El— Hudson river shales, S^Shawangunk, Cl=Hicrh Falls shale and Binnewater sand- 
stone, C— cement beds (Rosendale and Rondout, with Cobieskill between), P^Manlius 
and Coeymans, LS=Xew Scotland beds, US=Becraft and Port Ewen, CG=Oriskany and 
Esopus 




Flff. 207 Section of the cement district 1 mile south of Whiteport station, Ulster co. 
(After Darton) H^Hudson river shales, S=Shawangunk, M=Higrh Falls shale, C^Bin- 
ne water sandstone, LC— Rosendale cement,— Cobieskill, UC— Rondout cement, T=: 
Manlius, P=Coeymans, LS^New Scotland 







Figr. 208 Section of North hill, Kingston, showing strata as originally folded, position 
of thrust plane (upper) and present character after thrust and erosion (lower). 
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Unconformity (covering the inten'al from about Middle Cham- 
plaiuic to Upper Siluric (Salina). 

Hudson river strata rauy^ing in age from Xormanskill (Middle 
Trenton) or earlier to Lorraine, and of unknown thickness. 

In structure the cement region is a series of symmetric anti- 
clines and SATiclines of the Appalachian ty\}e [fig. 2<H>-7]. This 
has been described by Lindsley^, Dale^, Davis^, Darton*, and for 
the northern region by van Tngen and Clarke In the Kingston 
region the structure is further complicated by faults which have 
been worked out with much care by van Ingen and Clark. One 
of the most important of th^ faults is the great overthrust on 
North hill, Kingston, by which many of the strata are repeated, 
the Kondout waterlime resting on the lower Port Ewen beds 
[fig. 208]. 

* Poughkeepsle Proc. Soc. Nat. So!. 2 :44-4S. 
» Am. Jour. Scl. ser. 3. 16 :293-95. 

5Mus. Corap. Zool. Bui. 7:811-29; and Am. Jour. Sci. ser. 8. 26:389-95. 
*N. Y. State Geol. 13th An. Rep't. 1:291-372. 

• N. Y. State Paleontol. An. Rep't 1902 ; N. Y. State Mus. Bui. 69. p. 1176- 
1227. 1903. 
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Chapter 7 

LISTS OF FOSSILS FOUND IN THE FOBMATIONS OF THE SCHOHABIE BEOION 

Tbese lists have been compiled from all available sources. 
The volumes of the Palaeontology of New York have furnished a 
large portion of them and the lists published by Prosser in his 
numerous sections of this region have been used freely. Hart- 
nagel's list of Cobleskill fossils has been reproduced with a 
few alterations and finally, collections made during the study 
of the region have been used as a basis for these lists. They 
are by no means complete, but incomplete as they are they will 
serve a useful purpose to the student of this region. 

A Fossils of the Cobleskill limestone of the Schoharie region 

After Hartnagel 
Corali 

1 Acervularia ? Inequalis Hall 

2 Dlplophyllum coralliferum Hall 

3 Enterolasnia caliculus Hall 

4 Cyathophyllum hydraulicnm Simpson 

5 Favosites helderbergiae var. precedens Schuchert 

6 Halysites catenulatus Linne 

7 Stromatopora of. antiqua Nicholson tSb Murray 

8 S. consteHata Hall 

Bryozoa 

9 Chaetetos sp. 

10 Fenestella sp. 

11 Hederella sp. 

12 Liohenalia vf. coneentriea Hall 

13 Treuiatopora sp. 

Crinoids 

14 Thysanocrinus ap. 
Brachiopods 

15 Atrypa reticularis Linnaeus 

16 Camarotoechia litchfleldensis Schuchert 

17 Chonetes jerseyensis Wellcr 

18 Ix»ptaena rhomhoidalis WilcJcens 

19 Ortliothetes interstriatus Hall 

20 Camarotoechia ? lamellata Hall 

21 C. pisuin Hall ct Whitfield 

22 Spirifer corallinensis Grahau 

23 S. eriensis Chrahau 

24 Stropheodonta bipartlta Hall 

25 S. textilis Hall 

26 Whitfleldella nucleolata Hall 
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Pelecypoda 

27 IlioDia cf. eaDadensis Billings 

28 I. galtensis Whiteaves 

29 I. Binuata Hall 

30 Mytllarca sp. 

31 Pt«inea securiformis Hall 

32 P. subplana Hall 

33 P. subrecta Hall 

34 Tellinomya equilatera Hall 

Oaitropoda 

35 Bellerophon auriculatus Hall 
30 BueaDia sp. 

37 Murchisonla ? terebralls Hall 

38 Pleurotomarla ? subdepre^^sa Hall 

39 P. «p. 

40 Poleumita cf. erenulata Clarke d Ruedemann 

Vermet 

41 Spirorbis sp. 
Cephalopoda 

42 Trochoceras gebhardi Hall 

43 T. nirbinatum Hall 

44 Cyrtoeeras *p. 

45 Gyroceras »p. 

40 KioiMK-eras darwini Billings 

47 Oneoceras trusitum Clarke d Ruedemann 

48 Orthoceras expaiisum ifoW 

49 O. (large sp.) 

50 Phragmoceras corallophilum Clarke 

Pteropoda 

51 Cormilltes areuatus Conrad 

52 Tentaculitee sp. 

Oitracoda 

53 Beyrichia (2 species) 
Trilobita 

54 Calymmene canierata Conrad 

55 C. iiiagarensis Hall 
5G Dalmanites sp. 

57 Hoinalonotus «p. 

58 I^perdltia jonesi Hall 

59 L. scalaris Jones 

GO Lichas (DkTanognius) ptyomirus Hall 
61 Proetus sp. 

B Fossils of the Eondout beds of the Schoharie region 

1 Halysites catenularia var.^ 

2 Favosites lielderl)ergiae precedens Schnehert 

3 Stromatopora cf. antiqiia yicholson <t* Murray 

4 Camarotoechia lltchfieldensis Schuchert 

5 Stroi)beodonta bipartlta Hall 

6 Ortliothetes interstriatus Hall 

7 Rhynchonella lamellata Hall 

8 Spirlfer corallinensis Orahau 

9 S. eriensis Qrahau} 

* Reported by Schuchert from the "cement rock at Schoharie". Am. 
Geol. 31 :1G4. 
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10 Whitfieldella nucleolata Hall 

11 Pterinea securiformis Hall 

12 Orthoceras sp. 

13 Beyrichla sp. 

14 Leperditia cf. jonesi Hall 

15 6a/9txopo€l ap. 

C Fossils of the Uanlius limestone of the Schoharie reg^ion 

Crlnoidea 

1 Homocrinua scoparius Hall 

2 Camarocrinus stellatus Hall 

Vennes 

3 Spirorbis laxus Hall 
Bryozoa 

4 Chaet^tes (Monotrypella) arbusculus Hall 

5 Monotrypa ? splnulosa Hall d Simpson 

3rachiopoda 

G Stropbeodonta varistriata (Conrad) 

7 Splrifer vanuxemi Hall 

Pelecypoda 

8 Megambonia aviculoldea Hall 

9 ? M. ovoidea Hall' 

10 Modiolopsis ? dnbia Hall 

11 Avicula obscura Hall 

12 Telllnomya nuclei form is Hall 

Gastropoda 

13 Holopea ? elongata Hall 

14 Murcblsonia extenuata Hall^ 

15 Loxcmema fltehi Hall 

Pteropoda 

16 Tentacullte« gyracanthus (Eaton) 

17 T. Irregularis Hall 

Ostracoda 

18 Beyrichla notata Hall 

19 Leperditia alta (Conrad) 

D Fossils of the Uanlius-Coeymans transition beds of the Schoharie 

region 

Crinold segments 
Bryozoa 

1 Chaetetes (Monotrypalla) arbusculus Hall 

2 Fenestella sp. 

Brachiopoda 

3 Stropbeodonta varistriata (Con.) 

4 Strophonella punctulifera (Con.) 

5 Spirifer vanuxemi Hall 

6 Meristella laevis (Van.) 

7 Camarotoecbia ventricosa Hall ? 

8 C. semiplioata (Con.) var. 

9 Uneinulus mutabilis Hall 

Pelecypoda 

10 Megambonia aviculoidea Hall 

11 Pterlnea textilis (Con.) 

^Schobarie county; exact locality not known. 
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Pteropoda 

12 Tentaculites gyracanthus {Eaton) 

Vermel 

13 Spirorbis laxus Hall 
Oitracoda 

14 Leperditia alta (Cow.) 

15 Beyricbia trisulcata Hall 

16 B. notata Hall 

E Fossils of the Coeymans limestone of the Schoharie region 

Corals 

1 Favoeites belderbergiae HaU 

2 Alveolites explanatus Hall 

Crinoidea 

3 Hoiuot'iinus scoparius HaU 

4 Melocrinus pacbydactylus {Conrad) 

5 Lepadoci'iniw gel)liardl {Conrad) 

Bryozoa 

6 Monotrypella abrupta {Hall) 
Brachiopoda 

7 LIngula per lata Hall 

8 Stropbeodonta varistriata {Conrad) 

9 S. planulata Hall 

10 Stropbonella punctulifera {Conrad) 

11 S. (?) conradi Hall 

12 Leptaena rbomboidalls {WilcKens) 

13 Deltbyrls perlamellosa {Hall) 

14 Camarotoeebia semipHcata {Conrad) 

15 Uncinulus mutabills Hall 

16 Atrypa reticularis {Linnaeus) 

17 Sieberella galeata {Dalman) 

Peleoypoda 

18 ? Cypricardinia conoeiitrica HalP 

19 Megambonia aviciiloidea Hall 

20 Avicnla (?) navifonnis C'o/iraf? 

21 A. uml)onata Hall' 

22 A. uiantieula Conrad' 

23 A. obliquata Hall' 

Gastropoda 

24 rx)xoDenia ? obtiisum Hall 

25 L. ? conii)actum Hall^ 

26 L. plauogj-ratum Hall' 

Cephalopoda 

27 Ortboeeras longicanieratuui Hall' 

28 O. siibtextile //«// 

29 O. olavatuni Hall 

30 O. ? 

31 O. belderbergiae Hall 

33 O. rude //a// 

34 O. paucisoptum Hall 

^Scbobarie couuty, exact locality uot known. 
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Pteropoda 

35 Conularla pyraiuldalis HalV 
Trilobita 

36 Bronteus barrandil UalP 

37 Proetus protuberans HalV 

38 Dalmanites pleuroptyx (Oreen) 

39 D. micrurus (Oreen) 

40 ? Liebas pustulosus Hall^ 

Ostracoda 

41 Beyriehia oculina HalP 

F Fossils of the New Scotland beds of the Schoharie region 

Corali 

1 Strep telasma strictum Hall 

2 Aulopora schohariae Hall 

3 A. tubula Hall 

4 Miebelinia lentlcularls Hall 

5 Favosltes belderbergiae Hall 

Bryozoa 

6 Monotrypa ? belderbergiae Hall 

7 Ortbopora rhombifera (Hall) 

8 Callotrypa macropora (Hall) 

9 Pbaenopora tenuis (Hall) * 

10 Fenest^lla bestla Hall 

11 Icbtbyoracbls nereis Hall 

Crinoidea 

12 Marlacrinus stoloniferus Hall 

13 PlatycTinus tentaculatus Hall 

14 Bracblocrinus ncnlosarius Hall 

15 Aspldocrlnus scntelliformis Hall 
10 A. callosus Hall 

17 A. digitatus Hall 

18 Coronocrinus polydactylus Hall 

19 Dietyoerinus squaiulfer Hall 

Brachiopoda 

20 Lingula i>erlata Hall 

21 L. rec'tilatera Hall 

22 L. spatbata Hall 

23 Rbipldoniella oblata Hall 

24 R. eniinens Hall 

25 Dalmanella perelegans Hall 

26 D. sul)carinata Hall 

27 Bilobites various (Conrad) 

28 Stropbonella beadleyana Hall 

29 S. cavunibona Hall 

30 S. punctulifera (Conrad) 

31 Stropbeodonta l)e(kl Hall 

32 Ortbotbetes woohvortbanus //ffH 

33 r^ptaena rboniboldalis (Wilrkens) 

34 Spirlfer cyclopterua Hall 

35 Deltbyris perlamellosa (Hall) 
30 Spirifer nmcroploura (Conrad) 

37 Cyrtina dalmanl (//a/O 

38 Treniatospira inultistriata Hall 

^Scboharie county, exact locality not known. 
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39 Nucleospira ventricosa Hall 

40 Uncinulus nucleolatus Hall 

41 U. abruptus HalP 

42 U. vellicatus HalV 

43 Camarotoechia altiplicata Hall^ 

44 C. acutiplicata Hall 

45 StenoschisiDa formoeuni (Hall) 

46 Eatonia medialis {Vanuxem) 

47 E. singularis {Vanuxem) 

48 Anoplotheca concava {Hall) 

49 Atrypina imbrleata Hall 

50 Merlstella laevis {Vanuxem)^ 

51 M. bella {Hall) 

52 M. subquadrata Hall 

53 M. arcuata Hall 

54 M. prlncepe Hall 

55 Atrypa reticularis {Linnaeus) 

56 Rensselaeria elllptica HalP 

57 Anastrophia verneiiili {Hall) 

Pelecypoda 

58 Cypricardinia crassa Hall 

59 Megambonia obscura HalP 

60 M. lata Ham 

61 M. obionga Hall"^ 

62 M. ? cordiformis HalP 

63 M. siiborbicularls Hall' 

64 M. rhoniboldea Hall' 

65 Pterinea tenuilaniellata fla/?* 

66 P. schohariae Hall' 

67 P. aequiradiata HalP 

68 P. communis Hall 
60 P. pauciradlata Hall 

70 P. textilis Fff//^ 

71 P. bellula Hall 

72 P. securiformls Hall 

Gastropoda 

73 Diaphorostoma depressum ( Hall ) 

74 Strophostylus elogaiw? Hall 

75 Platyceras vcntricosuni Conrad 

76 P. gebhardi Cnnrnd 
11 P. robustiim Hall' 
78 P. sinuatum //<i// 
70 P. triloba turn Hall 

80 P. multisiDuatujn HalV 

81 P. retrorsum Hall^ 

82 P. retrorsum abnorme HalV 

83 P. intermtHlium HalV 

84 P. ungui forme //(i//^ 

85 P. Rulc»oplieatum HalV 
m P. tenuillratum HalV 

87 P. perplicatum HalV 

88 P. plioatile HalV 
80 P. platystoma Hff/7* 

00 P. platystoma alveatum HalV 

91 P. bisuleatum HalV 

02 P. pileiforme HalV 

03 P. perlatum HalV 

04 P. spirale HalV 

05 P. incile //a/r 

' Schoharie countj*. exact locality not known. 
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96 P. latyceras plicatum {Conrad)^ 

97 P. elongatum Hall^ 

f)8 P. elongatum ? ro-r. HalV 

99 P. pyramidatum ^a?r 

100 P. areiiatiim Hall"^ 

Cephalopoda 

101 Orthooeras helderbergiae Hall 

102 O. perstriatmn Hall 
108 O. rude Hall 

104 O. pauciseptiim Hall 

Pteropoda 

10.1 Coiiularia pyramidalls HalP 
100 C. huntiana HalP 

Trilobita 

107 Phacops logani Hall 

108 Dalmanites plouraptyx (Green) 

109 D. niicruriis (Green) 

110 D. tridens Hall 

111 D. nasutus (Conrad) 

112 Liehas bigsbyi Hall 

113 L. pustiilosus i/a/i ^ 

114 Ceratocephala tuberculata (Conrad)^ 

115 Dicranurus hamatus Cow rod 1 

G Fossils of the Becraft limestone of the Schoharie region 

' Crinoidea 

1 Aspidocrinus scutelliforniis Hall 

2 Mariacrinus macropetalus Hall 

Pteropoda 

3 Tentaculites elongatus Hall 
Brachiopoda 

4 Rhipidomella assimilis Hall 

5 Sehizophoria multistriata Hall 

6 Spirifer concinnus Hall 

7 Stenoechisma formosum (Hall) 

8 Camarotoechia ventricosa Hall 

9 Uneinulus caiiipl)ellanus Hall 

10 U. nobilis HalP 

11 Merlstella princeps Hall 

12 Atrypa reticularis (Linnaeus) 

13 Rensselaeria aequiradiata (Conrad) 

14 Sieberella pseudogaleata (Hall) 

Pelecypoda 

15 Avlcula subequilatera Hall^ 
Gastropoda 

If* Ilolopea ? elongata Hall 

17 Platj'ceras obesum Hall 

18 P. elavatum //(i/r^ 

19 P. curvirostnuu Hall^ 

20 P. agreste Hain 

21 Pleurotomaria labrosa Hall 

22 Euomphalus disjunctus Hall 

23 Bucania profunda ^afZ 

24 Strophostylus ? rotundatuH HaW2 

1 Schoharie county, exact locality not known. 

2 Carlisle, Schoharie count v. 
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Additional species from the Lower Helderberg series of the 
Schoharie region, the exact horizon of which is not given. Most 
of the species are probably from the New Scotland beds. 

Corali 

1 Aulopora elongata Hall 

2 Vermipora 8eri>uloides Hall 

3 V. robusta Hall 

4 Favosites sphaeriens Hall 

5 F. proxliuus Hall 

Bryozoa 

6 Monotrypa eolHculata (Hall) 

7 M. monticulata (Hall) 

8 Chaetetes (Monotrypella) ? arbusculiis (Hall) 

9 Monotrypella V abrupta (Hall) 

9 M. ? abrupta (Hall) 

10 Lioclema ponderomim (Hall) 

11 Fistullpora ? triloba Hall d Simpson 

12 F. ? crassa (Hall) 

13 F. torta (Hall) 

14 F. diatans (Hall) 

15 Oeramopora ? macula ta Hall 
IC Paleschara ? dissimilis (Hall) 

17 Polypora lilaea Hall 

18 Ischadites squamifer Hall 

Pteropoda 

19 Tentaeulites elongatus Hall 
Trilobita 

20 Cyphaspis coelebs Hall & Clarke 

H Fossils of the Oriskany bed of the Schoharie region 

Brachlopoda 

1 Ilipparionyx proximus Vanuxcm^ 

2 Kliipidomella musculosa Hall^ 

3 Stropheodonta magniventra /faW^ - 

4 S. magnifiea Hair 

5 S. lincklaeni Hall 

6 Leptaena rhomboidalis veiitrkH>sa Hall^ 

7 Chonostrophia complanata Hall^ 

8 Spirifer murchisoni Castclnau 

9 S. arenosus (Conrad) 

10 Metaplasia pyxidata HalP 

11 Meristella lata Hall"^ 

12 Eatonla peculiaris (Conrad) 

13 Caniarotoechia oblata HalV 

14 C. plelopleura (Conrad)^ 

15 C. barrandei HalV 

16 Plethorbyncba fltcliana HalV 

17 Leptocoelia flabellites (Conrad)' 

18 Ren&selaeria ovoides (Eaton)' 

19 Megalanteris ovalls HalV 

Pelecypoda 

20 Avicula textilis arenarla HalV 

21 A. gebbardi Conrad'^ 



1 Schoharie county, exact locality not known. 
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22 Megauibonia belllstriata Hall^ 

23 M. laniellosa HaW 

24 Palaeoplnna flabellum Hall 

Oaitropoda 

25 Diaphorostonui veutrieosum Courad'^ 

26 Strophostylus expansus Conrad^ 

27 Platyceras tortuosum UalP 

28 P. nodosum Conrad^ 

29 P, subnodosum HalP 

30 Cyrtolites ? expansus UaW 

Pteropoda 

31 Ck)nularia lata 

Cephalopoda 

32 Orthoceras arenosum Hall 

I Fossils of the Schoharie grit 

A large number of specimens described from the Schoharie grit 
in the Palaeontology of New York^ were obtained from outcrops 
near Clarksville and Knox in Albany county. At Clarksville, and 
for several miles in that vicinity, are found the best exposures of 
the formation. It consists of "a very impure limestone, which 
weathers at the surface to a dark buff spongy sandrock, contain- 
ing an abundance of characteristic fossils."^ It is quite sharply 
separated from the Esopus, but grades upward into the Onondaga. 
Of the following list only those starred (*) have been listed from 
the Schoharie region. Those marked with a dagger (f ) pass up- 
ward into the Onondaga limestone or higher. The double dagger 
(t) indicates that the species is also known from the Decewville 
beds of Canada. 

Bryozoa 

1 Ptiloporina sinistralis (Hall <t Sltnpsait) 

2 Ischadites bursifonuis Hall 

Brachiopoda 

3 LIngula ceryx Hall 

4 Crania aurora Hall 

5 Pbolldops areolata Hall 

6 Khipidomella peloris Hall 

7 ♦Rb. alsa Hall 

8 *Rh. niitis Hall 

9 $*tOrtbotbetes pandora {Billiuijg) 

10 ttlveptaena rbomboidalis {Wilclccns) 

11 it Stropbeodonta demissa (Conrad) 

12 S. alveata Hall 

13 S. eallosa var. Hall 



* Schobarie county, exact locality not known. 

«Darton, N. H. N. Y. State Geol. 18th Rep't. 1894. 1:243-4 i. 
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14 *Stropheodonta parva Hall 

15 ♦S. crebristriata (Conrad) 

16 1:t*S. inaequiradiata Hall 

17 t*S. patersoni Hall 

18 $t*S. hemispberica fl^afi 

19 Jt*S. perplana {Conrad) 

20 $t*Strophonella ampla fl^a/f 

21 tt*Chonetes hemlsphericus Hall 

22 t*Spirlfer duodenarius {Hall) 

23 t*S. maoer i/a/i 

24 t*S. rarlcosta (Conrad) 

25 tS. grierl HgU 

2G t*Heticularia finibriata {Conrad) 
(Also in the Orlskany) 

27 t*Cyrtina biplicata //a?/ 

28 t*C. hamiltonensis Hall 

29 t*Nucleospira concinna Hall 

30 t*Merlstella nasuta (Conrad) 

31 t*M. doris Hall 

32 t*Atrypa reticularis impressa Hall 

33 tt*Pentanierella a rata (Conrad) 

34 ttAmphigenia elongata (Vffwwjrm) 

35 tt*Centronella glans-fagea (Hall) 

Pelecypoda 

30 Lyriopecten parallelodontus Hall 

37 *Actinopteria exiiiiia Hall 

38 ♦Plethomytilus arenaceus Hall 
30 *Mytilarca pyramidata H(if/ 

40 ♦Modiomorpha schohariae Hall 

41 *M. regiilaris Hall 

42 *M. putilla Hall 

43 *Goiiiophora perangulata (Hall) 

44 *G. ? alata Hall 

45 ♦Grammysia praecursor Ha 7? 

46 t*Conocardium cuneus (Conrad) 

47 *Panenlia dichotoma JBTw/i 

48 *Schizodus ? fissiis fl^a// 

40 $*Cypricardinia planulata (Conrad) 
Gastropoda 

50 *Diaphoro.stonm apljitum Hall 

51 ♦Strophostylus unicus Hall 

52 *Callonema (?) primaevum Hall 

53 *rycloiieina doris £/^«// 

54 t*r^oxonema ? subattenuatum ifa/Z 

55 t*L. rohiistuin //a7Z 
5(> *L. soliduin /fn/; 

57 *Straparolliis inops Hall 

58 t*S. olyiiienioides Hall 
50 t*Ploiirotoinaria arata //a/i 

00 ♦Rellerophon ourvilineatiis Covrad 

01 t*B. pelops Hall 

Pteropoda 

62 t*Hyolitluis ligea Hall 

03 ♦II. principalis Hall 

Cephalopoda 

04 *Ortliocoras i>elops Hall 

05 (). zeus Hall 
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66 


*Orthoceraa 


masculum Hall 




67 


♦O. 


fluctum Hall 




68 


♦0. 


cingulum Hall 




69 


♦O. 


tantalus Hall 




70 


♦O. 


vastator Hall 




71 


♦O. 


luxum Hall (most common 


and characteristic) 


72 


♦O. 


oppletum Hall 




73 


♦O. 


procerus Hall 




74 


♦O. 


tetricum Hall 




75 


♦O. 


collatum Hall 




76 


♦O. 


stylus Hall 




77 


♦0. 


medium Hall 




78 


♦O. 


pravum Hall 




79 


♦O. 


pervlcax Hall 




80 


♦O. 


carnosum Hall 




81 


♦0. 


rarum Hall 




82 


♦O. 


erion Hall 




83 


t*o. 


thoas Hall 




84 


♦O. 


multiclnctum Hall 




85 


♦O. 


duramen Hall 




86 


♦Gomphoceras fax Hall 




87 


♦G. 


illaenus Hall 




88 


G. 


clavatum Hall 




89 


fG. 


absens Hall 




90 


♦G. 


beta Hall 




91 


♦G. 


rude Hall 




92 


♦G. 


? crudfer Hall 




93 


t*Cyrtocera8 


morsum Hall 




94 


fc. 


eugenlum Hall 




95 


♦C. 


aemulum Hall 




96 


♦C. 


jason Hall 




97 


♦Gyroceras spinosum (Conrad) 




98 


♦G. 


validum Hall 




99 


♦Trochoceras clio Hall 




100 


♦T. 


discoideum Hall 




101 


T. 


blton Hall 




102 


♦T. 


eugenlum Hall 




103 


T. 


orion Hall 




104 


♦T. 


barrandei Hall 




105 


♦T. 


pandion Hall 




106 


♦T. 


obllquatum Ball 




107 


♦T. 


expansum Hall 




Trilobita 







108 t*Calymmene platys Oreen 

109 t*Phacop8 eristata Hall 

110 t*Hau8mannia concinna Hall & Clarke 

111 Dalmanites (Corycophalus) regalis Hall 

112 tt*I>. (Synphorla) anchlops ^oH 

113 t*I>. (Synphorla) anchlops rar. armatus Hall 

114 'D. (Synphorla) anchlops rar. sobrlnus Hall <& Clarke 

115 f Acidaspis callicera Hall d' Clarke 

116 t*Lichas (Terataspis) grandls Hall 

117 tL. (Conolichas) hispldus Hall d Clarke 

118 ♦Proetus conradi Hall 

119 *F. angURtifrons Hall 

120 ♦P. hesione Hall 

121 tt*P. crasslmarginatus Hall 

122 t*Cordania arenleolus Hall and Clarke 

123 t*Cyphaspl8 minuscula Hall 
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J Fossils of the Onondaga limestone of the Schoharie region 
Anthozoa 

1 Favosites basnltieus Ooldfuss 

2 F. epidenuatus Rominger 

3 F. hemisphericus distortus Hall 

4 Zaphrentis prolifica Billings 

5 Cyathophylluni robustum Hall 

Bryozoa 

6 Monotrypa tabula ta (Hall) 

7 Thamniscus inultiramus Hall 

8 Ptiloporlna pinnata (Hall d Simpson) 

Brachiopoda 

9 Orthothetes pandora (Billings) 

10 Leptaena rhomboidalis (Wilckens) 

11 Stropheodonta inaequiradiata Hall 

12 S. patersoni Hall 

13 S. hemi»pherica Hall 

14 Strophonella arnpla Hall 

15 Productella navlcella Hall 

16 Spirifer duodenarius (Hall) 

17 S. rarlcosta Conrad 

18 S. acuminatus (Co^irad) 

19 S. dlvarlcatus Hall 

20 Retlcularia flmbriata (Conrad) 

21 Cyrtina hamiltonensis Hall 

22 Athyrls spiriferoides (Eaton) 

23 Meristella nasuta (Conrad) 

24 Pentagonia unlsiilcata (Conrad) 
26 Atrypa reticularis (Linn4) 

26 A. pseudomar^nalis Hall 

27 Pentamerella arata (Conrad) 

28 Amphigenia elongata (Vanuxem) 

29 Collospira Camilla Hall 

Pelecypoda 

30 Aviculopecten pectiniformis (Conrad) 
Gastropoda 

31 Platyceras dumosum Conrad 

32 P. Dodosum Conrad 

33 P. undatum Hall 

34 P. crassum Hall 

35 Diaphorostoma liueatum (Conrad) 

36 D. unlsulcatum (Conrad) 

37 D. turbinatum (Hall) 

38 Euompbalu8 decewi Billings 

39 Pbanerotinus laxus Hall 

Pteropoda 

40 Tentaculites scalarlformis Hall 
Cephalopoda 

41 Cyrtoceras eugenium Hall 

42 C. cituin Hall 

43 C. jason Hall 

44 Gyroceras trivolve (Conrad) 

45 G. matberi (Conrad) 

46 G. undulatum (yanwarw) 

47 G. paucinodum Hall 
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Trilobita , 

48 Dalmanites (Coronura) diurus (Oreen) 

49 D. (Coronura) myrmecophorus (Green) 

50 D. (Odontocephalus) selenurus {Eaton) 

51 D. calypso Hall 

52 D. (Coronura?) macrops Hall 

53 Lichas (Conolichas) eriopis Hall 

54 L. (Ceratolichas) gryps Hall d Clarke 

55 L. (Ceratolichas) dracon Hall d Clarke 

56 Proetus folliceps Hall d Clarke 

57 P. clarus Hall 

K Fossils of the Marcellus shales and calcareous beds of the 

Schoharie region 

1 Chonetes mucronatus Hall 

2 Strophalosia truncata Hall 

3 Liorliynchus niysia Hall 

4 L. limitarls (Vanuxem) 

5 Lunulicardium marcellense Vanuxvm 

6 Tentaculites gracillstrlatus Hall 

7 Styliolina fissurella Hall 

8 Orthoceras vicinus Hall 

9 O. thestor Hall 

10 O. subulatum Hall ? 

11 Bactrltes clavus Hall 

12 Nautilus oriens Hall 

L Fossils of the Agoniatites limestone of the Schoharie region 

1 Liorhynchus mysia Hall 

2 Panenka ventricosa Hall 

3 Lunulieardluni rude Hall 

4 Orthoceras fustis Hall 

5 O. marcellense Vanuxem 

6 Cyrtoceras alternatum Hall 

7 Oouiphoceras conradi Hall 

8 (;. oviforme Hall 

9 Goniatites (Agoniatites) expansus Vanuxem 

10 G. (Parodleeras) discoideus Conrad 

11 Nautilus (Discites) marcellensis Vanuxem 

M Fossils of the Hamilton sandstones of the Schoharie region 

Brachiopoda 

1 Spirifer acuminatus (Conrad) 

2 S. gi'anuloRUs (Conrad) 

3 S. mucronatus (Conrad) 

4 S. audaculus (Conrad) 

5 S. tullius Hall 

6 Chonetes coronatus (Con.) 

7 C. deflectus Hall 

8 C. mucronatus Hall 

9 Orthothetes chemungensis var. arctostriatus Hall 

10 Athyris spiriferoides (Eaton) 

11 Stropheodonta i>erplaiia (Conrad) 

12 Caraarotoechia congregata (Conrad) 

13 C. prolifica (Hall) 

14 Liorhvnchus multicostum Hall 
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15 Orbiculoldea (LIndstroeniella) aspidiiim Hall tf (Uarke 

16 O. randalli Hall 

17 Cryptonella (Eun^lla) lincklaeni Hall 

18 Productella duuiosa Hall ? 

19 Tropidoleptus carinatus {Conrad) 

20 Ambocoelia umbonata (Conrad) 

21 Stropbalosia triineata (Hall) 

22 (\vrtina hamlltoiiensis Hall 

23 Oehlertella exilis (Hall) 

24 Lingula punctata Hall 

25 L. densa Hall 

26 DiKnomia alveolata Hall 

27 C<»ntronella glaucia Hall 

Telecypoda 

28 Aviculopecteu foruilo Hall 

29 A. princeps (Conrad) 

30 A. phorus Hall 

31 A. fascioulatus Hall 

32 A. idas i/a/f 

33 Lyrlopecten iuterradiatus Hall 

34 Pterinopeeten vertumnus Hall 

35 P. uudosus fla// 

36 Pterlnea flahelhim (Conrad) 

37 Actinopteria boydi (Conrad) 

38 Glyptodesma erect urn (Conrad) 

39 Liopteria bigsbyi flfl« 

40 L. initcbelli //a/? 

41 L. troosti Hall 

42 L. leai Hall 

43 L. gi-eeni Hall 

44 Leptodesnia rogersi //(iZ/ 

45 Plethomytlhis oviformis Conrad 

46 Gosseletia triquetra (Conrad) 

47 Modioniorpha arciiata Hall 

48 M. niytiloides (Conrad) 
40 M. subalata (Conrad) 

50 M. concentrica (Conrad) 

51 Goniopbora bauiiltonensis //a/? 

52 G. niposa Conrad 

53 G. glauca Hall 

54 G. triincata Ho// 

55 Cypricardella pregaria Hall 

56 C. tenuistriata Hall 

57 C. complanata Hall 

58 Microdon bellistriatus (Conrad) 

59 Xiicula randalli //a// 

60 X. bellistHata (Conrad) 
iM Xnculites cuneiforniia Conrad 
62 X. triquetcr Conrad 
fi3 X\ oblongatns Conrad 

64 T>eda dlvefsa Hall 

65 L. brevirostris Hall 

66 L. obscura //a?? 

67 Palaeoneilo const ricta (Conrad) 

68 P. maxima (Conrad) 

69 P. emarginata (Conrad) 

70 P- i>erplana //o/Z 

71 P. tenuistriata Hall 

72 Macrodon hamiltoniae Hall 
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73 Nyassa subalata Hall 

74 N. recta Hall 

75 N. arguta Hall 

76 Grammysia bisulcata (Conrad) 

77 G. erecta Hall 

78 G. circularis Hall 

79 G. obsoleta Hall 

80 G. alveata (Cotirad) 

81 G. lirata Hall 

82 G. globosa Hall 

83 G. zonata Hall 

84 G. arcuata (Conrad) 

85 G. constricta Hall 

86 Sphenotus truncatus (Conrad) 

87 S. cuneatus (Conrad) 

88 S. subtortuosus Hall 

89 S. solenoides Hall ( ?) 

90 Schizodus appressus (Conrad) 

91 Protbyris laneeolata Hall 

92 Tellinopsis subemarginata (Conrad) 

93 Cimitarla elongata (Cwirad) 

94 Pboladella radiata (Conrad) 

95 Ortbonota undulata Conrad 

96 O. carina ta Conrad 

97 O. ensiformis Ho// 

98 O. (?) parvula Hall 

99 Palaeosolen siliquoideus Hall 

100 Elymella levata Ha// 

101 Protomya oblonga Hall 

102 Llmoptera macroptera (Conrad) 

103 Paracyclas lirata (Conrad) 

Oastropoda 

104 Pleurotomaria filitexta Hall 

105 P. capillaria Conrad 

106 P. sulcomarginata Conrad (?) 

107 P. trilix Ha// 

108 Bellerophon patulus Hall 

109 B. rudis Hali 

110 B. Otsego Hall 

111 B. crenistriatiis Hall 

112 Cyrtonella mltella Ha// 

113 C. pileolus Hall 

Pteropoda 

114 Coleoliis tenuicinctus Hall 

115 Tentaculites bellulus Hall 

116 Conularla continens tar. rudis Hall 

Cephalopoda 

117 Nautilus bucinum Hall 

118 Ortboceras crotalum Hall 

Trilobita 

119 Phacops rana (Green) 

120 Homalonotus dekayi (Green) 

121 Crypbaeus boothl tar. cnlliteles Gieen 

122 Proetus rowi ( Green ) 

Incertae sedis 

123 Spiropbyton velum (Vannxem) 



Digitized by 



Google 



332 NEW YOBK STATE MUSEUM 

N Fossils of the Ithaca and the Sherborne beds of the Schoharie 

region 
Brachiopoda 

1 Orblculoidea cf. media (Hall) 

2 Spirifer mucronatus (Con.) 

3 S. mesastrialis UaU 

4 S. tullius Hall 

5 S. fimbria tus {Con.) 

6 Tropidoleptus carinatus (Con,) 

7 Amboooelia umbonata (Con.) ? 

8 Athyris spiriferoides (Eaton) 

Telecypoda 

9 Orthonota undulata Con. 

10 Microdon bellistriatus Con. 

11 M. gregaria UaU 

12 SpheDotus truneatus (Con.) 

13 S. cuneatus (Con.) 

14 Goniopbora sp. 

15 Sebizodus appressus Con. 

16 S. cf. ellipticus Hall 

17 Paracyclas tenuis Hall 

18 Grammysia (Spbenomya) cimeata Hall (?) 
1ft G. subarcuata Hall 

20 Palaeoneilo cf. plana Hall 

21 P. emarginata (Con.) 

22 Liopteria blgsbyi Hall 

23 L. dekayi Hall 

Gastropoda 

24 Belleropbon patulus Hall 

25 B. acutilira Hall (?) 

26 Cyrtolltes (Cyrtonella) pileolus Hall (?) 

27 Tentaculitea sp. 

Note. Tbe foregoing lists will serve to indicate to the student the 
species that may reasonably be looked for in the different Schoharie f ofma- 
tions. It is not desired to convey the impression that all the fossils named 
have been recorded from this locality. 
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Chapter 8 

PHTSIOOHAPHT OF THE SOHOHABIE BEOIOH 

We have hitherto spoken of the hills of the Schoharie region 
as the most dominant topographic feature of the district. And 
so they appear when looked at from the point of view of the 
ordinary observer in the valley bottoms. To the inhabitants of 
this region, since the days of its occupancy by the Indian, the 
broad bottom lands margining the principal streams have been 
the chief attraction, partly because of their great fertility, and 
partly because of the ease with which communication between 
settlements could be established on the level country. The hill- 
sides and uplands are the last conquered portion of the region, 
and even now have only been partially subjugated. The diffi- 
culty of maintaining the roads, which of necessity follow the 
streams by which the hillsides are dissected and which are 
therefore subject to continual washouts by strong rains or by 
the streams themselves, was a potent factor in the retardation 
of the hillside settlement. This ddfficulty can be readily appre- 
ciated if one follows the little frequented, and therefore poorly 
mended roads which lead up over some of the hillsides, or the 
abandoned roads which not infrequently have become stream beds. 
Settlements being, then, in the valley bottoms, or more sparingly 
along the vallej's of streams laterally incising the hills, it is not 
surprising that the Schoharie region is generally conceded to 
have a mountainous topography. Yet if one climbs to the sum- 
mits of some of the higher hills, where a comprehensive view of 
the uplands may be obtained, the surprise of a moderately undu- 
lating high plateau is met with. So uniform is the altitude to 
which the apparently irregular hilltops rise, and so relatively 
inconspicuous are the incisions in this upland,- that, provided the 
observer stands high enough, the sky line will appear a nearly 
level one. This is sp)ecialiy noticed if one looks from a sufficient 
altitude across the valley to the opposite line of hills. Only one 
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great exception to this evenness of the upland plateau is notice- 
able to the south where the high peaks of the Catskills rise 
abruptly above the general level.^ A prolonged inspection of 
the country- from such a vantage point, impresses the beholder 
with the fact that it is the plateau or even upland which is 
the dominant topographic feature of the region, and that the 
hills seen from the low ground, are merely the carved edges of 
this plateau where it has been deeply incised by the three prin- 
cipal streams of the region, the Schoharie kill, the Cobleskill and 
the Fox kill. The deeply sunken valleys of these streams are, 
next to the plateau, the most prominent topographic element of 
the landscape, and one might not inaptly emphasize this fact by 
speaking of the region as a valley country rather than a hill 
country. 

In the vicinity of Middleburg and northward the average 
altitude to which the hills rise is 2100 feet, though westward in 
Petersburg mountain the elevation is as high as 2300 feet. 
Northward from Middleburg the level falls to about 2000 feet 
and still farther north to 1900, and then 1800 feet. The hills 
immediately bordering the larger valleys rise to less than the 
average hight as might be expected. Thus West mountain is 
1200 feet, Dann's mountain nearly 1400 feet and Sunset hill 
1000 feet. Northward there is a gradual descent of the upland 
region, the average u}:land elevation being little over 1000 feet 
in the Mohawk region. 

*One of the best localities for observing the features here descril)ed is 
on the summit of Moliepanter hill, which rist^ to the south of Middleburg, 
apparently hemming in the valley on the south as seen from Schoharie. 
About three miles southwest of Middleburg. on the south side of the river, 
a small stream has cut the northwestern face of Moheganter liill, and here 
at the schoolhouse of district no. 11 a road branches off from the main 
S<*hoharie valley road and climbs the hill. Bebiiid the liouse of Mr John 
Vroman, the Fct'ond inhabited bouse on the road, is a bare knoll which 
rises al>ove 1900 ftvt A.T. From the summit of this knoll a splendid view 
of the even upland, the ("at^kills and the deep Schoharie vaJley may be 
obtained. Other go<Hl views are found farther along on the road. Interest- 
ing outci-ops of Hamilton. Sherburne and Oneonta strata are found along 
this highway. 
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Plate 21 




Kruin*3 falls; 8 miles south of Schoharie 
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It has already been noted that the strata of this region dip 
southward at about 135 feet to the mile, or approximately one 
foot in 40. Thus it appears that the even upland surface, which 
in fact gently rises southward, bevels across the strata, the 
surface and dip being discordant, and the plateau therefore not 
due to the strata composing it. In other words the surface of 
the upland is an erosion surface which passes obliquely across 
the strata, instead of being determined by a hard stratum at 
that level, which might have largely prevented the degradation 
below that general horizon. If thus the level i« an erosion level 
why did it stop so generally at a uniform hight, so as to give 
the appearance of a level platenu, when this checking of erosion 
was not determined by a uniform hard stratum which every- 
where protected the summits at that level? The only adequate 
answer to that question is: that when erosion had reached the 
level in question, it could go no farther because at that time the 
base level of erosion practieally had been reached. In other words 
the sea level at fhe period during which the ancient surface 
was worn down to the plateau level, was about 2000 feet higher 
in this region than now, or the land stood »o much lower with 
reference to the sea. All the valleys which cut below that level 
were made subsequently to it, when a relative change in the 
land and sea levels took place, the former rising or the latter 
falling. The more or less even surface near sea level, which 
characterized the end of this earlier cycle of denudation, was 
due wholly to the working of subaerial agencies and not to 
marine erosion, there being absolutely no evidence of the occu- 
pancy of this region by the sea, in Postpaleozoic time. Thus 
this approximate plane of erosion falls under the type to which 
the name " peneplain " is applied by physiographers, while the 
high peaks of the Catskills which dominate this peneplain fall 
under the type known as " monadnocks." As just stated, the 
Schoharie and other valleys cut into this upland are of later 
origin and therefore belong to the present cycle of erosion, of 
which they represent the initial effects. 
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I^t US now inquire into the condition of the early surface of 
the region and the method of erosion which has produced the 
peneplain surface, after which we may discuss more in detail the 
erosion accomplished during the present cycle. 

The Paleozoic coastal plain. In discussing the origin of the vari- 
ous geologic formations of this region it has already been pointed 
out that each of the more extensive ones at any rate must have 
been deposited over the entire region, overlapping the earlier ones, 
and extending up on the old shore which was then formed by the 
Precambric and early Paleozoic rocks. The later formations spe- 
cially, such as the Hamilton, Sherburne, Oneonta and Catskill 
sandstones were made of material directly derived from the crys- 
talline rocks of the Adirondacks and Laurentides, and the nieta- 
morphic sediments of the Appalachian old land. It is easily seen 
that there is no other likely source of these sediments and that 
hence each one must in turn have overlapped the preceding ones 
and come to rest directly on the shelving surface of the old land. 
With their present dip of 135 feet to the nrile the base of the 
first red sandstones of this region (the Oneonta) would be car- 
ried 5000 feet above the sea in the region of the Mohawk and more 
than 15,000 feet in the central Adirondack region. As the present 
dip of the strata is probably much greater than the original dip 
of deposition and as the Adirondack region has suffered much 
erosion in Postpaleozoic time, there is no reason to believe that 
the Adii^ndacks were wholly covered by the Oneonta and Catskill 
strata, though they probably reached far up on them. A clear 
comprehension of the former extent of the strata of this region 
helps one to realize the enormous amount of erosion which the 
region has suffered since Paleozoic time, as well as the length of 
the time consumed in the process. Compared with this tremen- 
dous erosion the formation of the Schoharie valley during the 
present cycle of erosion is a very insignificant result, scarcely more 
than a scratch on the surface of the ancient peneplain. 

Development of drainage lines. After the coastal plain of Paleo- 
zoic strata emerged, bv the southward and westward retreat of 
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the seashore, a simple type of drainage soon became established 
on it. Those streams which had formerly brought the material 
from which the coastal plain was built, now continued their way 
across this plain, following the slope of the land, and entered the 
sea somewhere in the region of the present Mississippi valley. To 
simple streams of this type the name " consequent streams " is 
applied, since they are consequent on the slope of the surface on 
which they originate. Streams of this type cut downward, mak- 
ing valleys for themselves, which in depth are proportional to the 
distance from shore, the slope and hardness of the strata and the 
velocity of the current. At first these streams have no tributaries, 
but these are gradually formed out of the gullies which are cut 
into the sides of the valley of the consequent stream. Such 
streams, not controlled by original structural features, form the 
type denominated "insequent streams." Some of these will in- 
variably outstrip the others, and they will generally be the ones 
near the old land, since here the river is higher above the 
sea than elsewhere below and can cut its channel deeper; 
hence the tributary insequents would have a greater slope and 
therefore cut deeper trenches. In time these insequents will out- 
strip their brethren which are farther down the course, and so 
develop into the " subsequent " type, which near the upper end of 
the coastal plain opens up a valley or inner lowland by removing 
the strata immediately adjacent to the old land. The valley thus 
formed will have on one side the hard crysjtallines of the old land, 
while on the other there will be most generally a cliff of the sedi- 
mentaries. The topographic element thus formed has come to be 
known as a cuesta^ and may be defined as a portion of a coastal 
plain which has been separated by the normal processes of stream 
erosion from the old land against which it originally lapped. The 
essential features of the normal cuesta are a gentle surface slope 
to the sea, and a steep escarpment or " inface," the precipitous- 
ness of which will be in proportion to the resistance of the sur- 

*A name of Spanish origin, and proposed by Prof. W. M. Davis for the 
topographic type described. Pronounce kwesta. 
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face stratum and the weakness of the underlying beds. Between 
the inface of the cuesta and the old land lies the stripped belt, or 
" inner lowland " which has been opened up by the subsequent 
streams. The diagrams [fig. 209] show the beginning of the drain- 
age system on a coastal plain and [fig. 210] the completed simple 
cuesta. Jt will be perceived that the inner lowland is widened 
by the gi'adual seaward retreat of the inface of the cuesta. By 
this process the altitude above sea level, of the upper edge of the 




Fig*. 209 Diag^ram of simple coastal plain after elevation, showing- simple consequent 

drainage 




Fig. 210 Coastal plain after erosion and formation of cuesta topography 



cuesta, gradually diminishes owing to the gentle seaward dip of 
the strata. At the same time the hight of the inface of the cuesta 
may increase, for by its seaward retreat lower and lower strata are 
uncovered, the edges of which become incorporated in the basal 
portion of the inface of the cuesta. As before stated, if the upper 
layer is very resistant, while the basal strata are eajsily eroded, 
the inface of the cuesta will be steep and rugged. This is essen- 
tially the case with the front of the Helderberg escarpment at the 
Indian Ladder, which for purposes of illustration may be com- 
pared with a normal cuesta front or inface, while the Hudson 
valley l)etween it and the old land of the Taconic region repre- 
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sents the inner lowland. As will be seen Jiresently this region 
does not represent a cuesta in its primitive condition, but rather 
a revived cueistalike topography. 

If, with continued recession of the inface of the cuesta, and a 
widening of the inner lowland, a second hard stratum is discov- 
ered beneath the soft one, the inner lowland may for a time be 




Fl^. 211 Diagram of simple escarpment formed by exposed hard stratum (3) overlying a 

soft stratum 

floored by this stratum, (iradually however this stratum will 
also be cut through and if another softer one is discovered be- 
neath, a second inface will soon come into existence, the cuesta 
now becoming a double one [fig. 211, 212]. The retreat of both 
cliffs may be uniform or there may be a differential retreat. In 
tlie first case the two cliffs will never be far apart, in the second 




Fig. 212 Compound escarpment produced by two hard strata after recession to dotted 

line in fig. 211 

case they will either approach each other, the lower one gaining on 
the upper, or become more and more separated, the upper one 
retreating faster. Cliffs of differential retreat are well illustrated 
by the terraces on West hill (plate 1). 

Where there is a regular alternation of hard and soft strata 
several times repeated, the cuesta front will be terraced, but it 
will be effsentially one cuesta front or inface, just as the eastern 
face of We«t hill is a single one, though composed of several 



Digitized by 



Google 



340 



NEW YORK STATE MUSEUM 



terraces. This we may asKiime to be the norm for it is not likely, 
except in rare cases, that the upper cliff will retreat so rapidly 
that the space between the two becomes broad enough to have the 
characters of a second inner lowland, separating two cueetas. 
Conditions of multiple cuestas exist, as for example the two 
cuestas of the ancient (Postpaleozoic) coastal plains of central 




¥ig, 213 Outcrops of bard straU (2 k 3) after peneplenatlon to dotted line in flff. 212 

England, detscribed by Davis^ or the Niagara and Onondaga cues- 
tas of western New York.^ Such conditions are explainable in 
one of two ways. Peneplenation obliquely across the strata and 
recarving of the valleys on the softer beds. This appears to have 
been the method which has given rise to the repeated cuestas of 




Fig. 214 Two escarpments resulting from erosion on soft strata after peneplenation 
(compare dotted lines of tig. 213) 



western New York. This method is illustrated in the above 
diagrams [fig. 213, 214] and will be more fully discussed below. 
A partial elevation of the coastal plain may occur and while a 
cuesta topography is gradually carved out of the strata of this 
plain, a new coastal plain may be deposited with the older one for 
its shore and old land. Then on a second elevation the cuesta 
topography may be carved out of the later coastal plain as shown 



* Textbook of Physical Geography. 
^Grabau. Geology of Niagara Falls. 



N. Y. State Mus. Bui. 45. p. 44. 
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in the diagrams [fig. 215, 216]. This, according to Davis, appears 
to have been the origin of the cuestas of central Englana. 

Ck)ntinuous seaward retreat of the edge of a simple cuesta 
eventually brings the inner lowland to the point where the top 
of the soft stratum passes below the level at which erosion takes 
place. Then the cliflf w^ll slowly be degraded by atmospheric 




Fig. 215 Dlagrram showlDg formation of escarpment by erosion of soft stratum under a, 
and formation of coastal plain strata b 

erosion till it too has been reduced to the level of erosion, when 
peneplenation will be accomplished [fig. 217, 218]. The same fate 
awaits the terraced cuesta unless a new lease of life should be 
given by a renewed elevatioa. Otherwise the lowest terrace is 
first doomed to extinction, the others following in succession from 
below upward till the whole region is peneplaned [fig. 219-221]. 




Pig. 216 Two escarpments due to subsequent erosion of soft stratum under hard 
stratum I>,along dotted line in flg. 215 

This condition of peneplenation can readily be recognized by 
the beveled appearance of the strata at the successive outcrops, 
the thickness decreasing toward the old land from the moment 
they pass out from under the protection of the overlying stratum. 
That this thinning is not the thinning natural to strata as we 
approach the old shore, is shown by the fact that the lithic char- 
acter of the bed remains unchanged, which vs-ould certainly not 
be the case if we had reached the former shore, and furthermore 
by the fact that the lowest bed of each stratum is the one found 
at the thin end of the wedge [fig. 222], whereas if the thinning 



Digitized by 



Google 



342 



NEW YORK STATE MUSEUM 




^ 
C 



C 



o 
a 



"5 




c 



2 








te 
S 



5^ 

T-,2 






SB 
IS 



^1 



Digitized by 



Google 



GEOLOGY AND PALEONTOLOGY OF THE SCHOHARIE VALLEY 343 

were due to deposition on a shelving shore the thin edge should 
be made of the upper beds of the stratum only [fig. 223]. 

When elevation of the peneplain takes place streams naturally 
become adjusted on the softer strata and so carve out again the 
cuesta topography by working along the softer beds. This 
revived topography is not readily distinguishable at first sight 
from the original cuesta topography. The revived cuestas how- 




Fiff. 222 Thinnintr away of strata by overlap on x-(a, b) and through erosion (peneplena> 
tion - c-/). In the latter case the lower portion of each bed extends beyond the upper 

ever are much further removed from the old land than were their 
predecessors. 

That this has been the history of the Helderberg and Schoharie 
regions seems to be indicated by the correspondence of all the 
features of the region with those outlined in the theoretic dis- 
cussion of cuesta development on a coastal plain of the type 
formed by these old Paleozoic strata. The first cuesta formed 



Fig. 2^3 Thinning of strata through overlap on x. Upper portion of each bed extends 
beyond the lower portion 

was probably that of the Oatskill and Oneonta sandstones and 
the inner lowland between it and the old land was probably at 
first somewhere north of the present Mohawk valley. As the 
escarpment was pushed southward and westward, lower and 
lower members of the Paleozoic series were discovered and the 
cuesta front probably began to take on the terrace form. It must 
be remembered that the old land at this time formed a semicircle, 
extending along the north and along the west and southwest. 
What the original drainage was can of course only be conjee- 
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tiired, nevertheless the general direction of these ancient streams 
can be indicated with a fair approach to accuracy. Davis^ has 
indicated some of the probable drainage lines of this early period 
in the Pennsylvania region and his assumptions may be regarded 
as expressing the conditions of that time as accurately as the 
present evidence will permit. After the formation of the Appa- 
lachian folds, then much more pronounced than now, the syn- 
clinal valleys were occupied by longitudinal consequent streams, 
which drained into lakes filling the lower basin-shaped depressions 
between the ridges. Some of these were drained northwestward 
by the master stream of the region which Davis has named the 
Anthracite river and which he locates not far from the present 
Susquehanna. This river joined the ancient Ohio, which then as 
now drained westward to the Mississippi gulf. Other small 
streams flowed from the northwestern faces of the " Nittany high- 
land " and the " Bedford range " and likewise became tributary 
to the Ohio. 

A feature which greatly complicated the drainage development 
during Mesozoic time and in fact entirely changed the normal 
conditions iji the southwestern part of this area, was the folding 
of the strata into the Appalachian anticlines and synclines which 
took place during late Permian time, and the magnitude and 
extent of which may be judged of by an examination of the 
remnants found at present in the folded district. From the west- 
ernmost slopes of these mountains, the drainage flo^-ed north- 
westward, but the drainage of the other slopes was carried along 
the synclinal troughs and thus the interior was deprived of this 
drainage, together with that of the Old Appalachian continent to 
the southeast. In constninence the streams flowing northwest 
from this newly formed mountain area were much smaller than 
those coming from the northeast, for the latter continued to carry 
the drainage of a large part of the Canadian old land into the 
Mississippi embayment. As a result the erosion in the north- 
eastern region must have bei^n much more pronounced, even 

* Davis, William Morris. The Rivers and Valleys of Pennsylvania. Nat. 
Geog. Mag. v.l, no. 3. 
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though the slopes were steeper on the southeast. It was prob- 
ably not till the end of Mesozoic time that the peneplain on the 
sedimentary rocks was completed, the Catskills alone remaining 
as remnants of the higher lands which were almost entirely re- 
moved by erosion. That this peneplanation did not necessarily 
include the old land will be clear from the discussion of the 
manner of formation of the peneplain. Nevertheless we may 
safely assume that these harder crystalline rocks also suffered 
considerable erosion during the interval from the end of the 
Paleozoic to the beginning of the Cenozoic (Tertiary) time. Some 
portions indeed may actually have been reduced to peneplain con- 
dition, as was the case with the crystalline rocks of New Eng- 
land. Even the folds of the Appalachians were worn down till 
that region of varied rocks was reduced to a comparatively level 
portion of the great Cretacic peneplain, with the rivers lazily 
wandering across the region without regard to the underlying 
rock structure. 

With the beginning of Tertiarj' time the whole of the north- 
eastern continent appears to have been elevated, whereupon all 
drainage lines at once became revived and began actively to cut 
\'alleys in the upland plateau. 

There is reason for believing that the land stood very much 
higher at the beginning of the Tertiary than it does at present. 
If the slope of the surface of the peneplain in this region was 
northward at that time as it is now (judging from the gradual 
northward decrease of altitudes) it is easy to understand how 
such rivers as the Schoharie could begin to flow northward, and 
cut a valley such as we find it, across the strata. But there is 
evidence which leads us to suppose that the surface of the pene- 
plain, if not horizontal, was sloping south westward.^ If this was 

*The evidence for this is found in the apparent course of the preglacial 
streams which carved the valleys of the present Lakes Ontario, Erie and 
Huron. The Tertiary consequents of this region flowed in all probability 
southwestward into the Mississippi jnilf as did the Cretacic consequents. 
For a diseusion of this problem see the author's Guide to the Geology 
of Niagara Falls, etc. and a paper entitled " Physical Geology of Central 
Ontario " by Dr Alfred W. G. Wilson. Can. Inst Trans. 1001. 7 :139-86. 
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the case the course of the Schoharie and its two branches, the 
Cobleskill and Fox kill, must be explained in another manner. 
They must then be regarded as belonging to that type of inse- 
quential drainage which eats its way backward from that valley, 
in this case the Mohawk river valley, which takes the place of 
the inner lowland in front of the normal cuesta. As these streams 
flow in the opposite direction to that of the principal stream of 
the coastal plain, to which they are nevertheless tributary, they 
have received the appropriate name of ** obsequent " streams. 

As has been shown by Chamberlin^ the divide between the 
Mohawk and a westward flowing river (the Ontario) was at 
Little Palls N. Y. From this point the Mohawk flowed eastvi'ard 
as a revived subsequent stream between the old land on the north 
and the sediments on the south. Commencing its new term of 
life on a peneplain surface on which it formed the master stream 
of that region, it incised its bed without much selection. More- 
over as the region had suffered faulting it is not surprising to find 
that the bed of the Mohawk does not continuously follow the out- 
crop of the same formation. The Mohawk joined the Hudson 
then as now, the latter stream at that time undoubtedly receiving 
a plentiful supply of tributaries from the Adirondack region, 
which probably stood several thousand feet higher then than now. 
Tributaries from the region east of the Adirondacks, which 
eventually carved the Champlain valley, were also received by 
the Hudson, though some portions of this valley were probably 
carved by streams flowing northward and becoming tributary' to 
the Tertiary St Lawrence, which at that time headed near the 
Thousand Islands. 

We must assume that during the Cretacic peneplanation the 
crystalline belt lying east of the present Helderbergs, which may 
or may not have been covered by the sediments during Paleozoic 
time, was planed down sufficiently to allow the Hudson to cut 
across it as the shortest route to the sea in Tertiary time. Thia 

^Chamberlin, T. C. Preliminary Paper on the Terminal Moraine of the- 
Second Glacial Epoch. U. S. Geol. Sur. 3d An. Kep't. p. 3G2. 
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would require that the summit of the crystallines now constituting 
the Hudson Highlands should have been on a somewhat lower 
level than that of the peneplain to the north, east or west. Thus 
the Hudson slowly cut its gorge through the hard crystallines 
while at the same time the valley above was widened in the more 
easily eroded strata. Above the Highlands the Hudson has the 
habitat of a subsequent stream, but at that point it changes its 
entire character, becoming at once an abnormal type of stream, 
such as could only be produced by superposition, either on a 
peneplain or through the intermediation of coastal plain strata 
which formerly covered the crystallines. Of these two views the 
first appears to be the correct one. 

Minor erosion features of the Schoharie region. Though the three 
principal streams of this region have cut their valleys without 
much regard to the character and position of the strata, for 
reasons already discussed, all the minor erosion features are fully 
in accord with the character of the beds from which the}' are 
carved. The prominent terraces of West hill or Termce mountain 
are a striking example of the control whi^h the strata exert, foir 
here each hard bed has formed a prominent cliff, while the softer 
beds have produced slopes between the cliffs. The retreat of the 
cliffs is largely due to the weathering of the softer strata, through 
which the support for the limestones is removed, whereupon the 
latter break down in blocks, leaving a vertical cliff. Good ex- 
amples of this retreat may be seen on the cliff of West hill, and 
on the road leading up Barton hill from Shutter's Comers. 
Among the most interesting results of rock weathering in this 
region is the formation of rock shelters at the base of the heavy 
limestone beds. These shelters are often of fair size, and will 
easily protect a small party during rainstorms. They are com- 
mon along the contact line between the Manlius and Coe^inans 
and between the New Scotland and Becraft, the best examples 
being found on Dann's hill [see pi. 10-12]. One of the most 
interesting of tliese shelters is behind the house of Mr Samuel 
Clarke on Dann's hill, and about a hundred feet above the road. 
It is worn along the New Scotland-Becraft contact line, the 
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Becraft forming a strong projection. A pillar of upper New Scot- 
land supports the most projecting portion of the Becraft and so 
produces an arch 4 feet high [pi. 12] . 

Caves. A considerable numbeir of limestone caverns have been 
found in the Schoharie region but none have reached more than 
local celebrity. The two best known are Ball's cave on Barton 
hill [map : XIIIc, 12] and Howe's cave near the station of that 
name on the Delaware and Hudson Railroad. Only the latter has 
been made accessible to the public, though in recent years it has 
been much neglected and is scarcely any longer visited. It is of 
the nature of a long narrow fissure in the Manlius limestone 
occasionally widening into chambers of some considerable extent, 
the walls and roof of which are incrusted with stalactites and the 
floor covered with stalagmite deposits. The entrance to the cave 
is at the side of the hill and continues mostly on the same level. 
It clearly represents an ancient underground river channel which 
was probably tributary to the Cobleskill, and is almost wholly 
dissolved out of the Manlius limestone. The entrance to this 
cavern is shown in plate 22. It was discovered in 1842. Ball's 
cave was first explored in 1831 and was at that time one of the 
few caverns known in this country-. Originally discovered by Mr 
Ball, the proprietor of the land, it subsequently passed into the 
hands of W. H. Knoepfel, who announced his intention of opening 
the cavern to the public in 1854. The project however was 
abandoned and the condition of the cavern is today what it was 
75 years ago. It is most readily approached from the road which 
ascends Barton hill north of the limestone outcrops. Just after 
crossing the Schoharie-Schenectady boundary line a private road 
leads southward to the house of Mr Charles H. Van Pelt. From 
here a wood path of about half a mile in length brings one to the 
cave entrance. This is merely a rather wide fissure in the CJoey- 
mans beds which everywhere in this region are strongly fissured. 
The main cavern is dissolved out of the Manlius strata, its greatest 
depth being about 60 feet. Sink holes are numerous in the region 
about the cave. The following description of the exploration of 
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IIowc^ Cave entrance 
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this cave was published in the American Journal of Science^ 1835, 
27:368-70, bj Dr Charles U. Shepard of Yale University. (Com- 
pare fig. 224 and 225.) 

Notice of Ball's cave, Schoharie N. Y. 

The first intimation of the existence of the cave is derived from 
Mr Ball upon whose land it occurs. He had obsen^ed a conical 
depression in the soil to the depth of 12 feet, which terminated 
in an irregular perpendicular fissure in the lime rock 10 feet in 
length and 6 in breadth. In September 1831 Mr John Gebhard, 
a gentleman to whom the taste for mineralogy and geology in 
his neighborhood appears to be principally due, in company with 
Mr Hubbard and Mr Branch made arrangements for ascertaining 
the extent of the cavern. The two latter gentlemen were lowered 
by ropes down a perpendicular descent to the distance of 75 feet ; 
when the opening assumed an oblique direction to the south, 
although it still continued somewhat precipitous. Having dis- 
engaged themselves from the ropes, and prej)ared the necessary 
lights, they descended about 55 feet through a passage varying in 
width from four to 10 feet. Here the descent became perpen- 
dicular for 15 feet, after which they proceeded as before about 30 
feet, when th^ reached the bottom. The cavern here is only 
about 10 feet in width, but of great hight, on one side of which 
is a small stream of pure and limpid water, running in a southerly 
direction. Passing under an arch so low as scarcely to enable 
them to stand upright, they followed the stream about 20 feet, 
when they penetrated by an opening just large enough to admit a 
man of ordinary size, into an apartment 20 feet in diameter, and 
above 100 in hight. Its sides were covered by crystalline masses 
of calcareous »par and the roof by stalactites, dripping with water. 
The effect of the torches upon this apartment is described as being 
very brilliant. The skeleton of a fox (as it is supposed) w^as sub- 
sequently found in this place; it must have fallen through the 
opening above and found its way here, where it probably perished 
from hunger. leaving this apartment, they pursued the course 
of the stream for about 20 feet, through an opening from eight to 
10 feet in width, when their progress was checked by a consider- 
able body of water, into which the brook emptied. These ad- 
venturers were now compelled to return to the surface. 

In October, the investigation was renewed by Mr Gebhard, Dr 
Foster and Mr Bonny, who had prepared a boat to navigate the 
water which had checked the progress of the first exi)edition. 
Fixing a light upon the prow, they commenced their voyage by 
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passing through an arched passage in the rock so low as not to 
admit of their standing erect in the boat. Having proceeded 
about 50 feet in a southerly direction, they altered their course 
to the left around an angle in the rocky passage, and found them- 
selves in wateir about 30 feet in depth, and so limpid that the 
smallest object might be seen at the bottom. The course of the 
water was varied by the projections of the passage, which gradu- 
ally expanded to 20 feet in width, being of a hight sometimes 
not discoverable, and at others only sufficient to enable them to 
pursue their way. They thus proceeded about 300 feet, when tliey 
an'ived at a rugged shelving ascent, on the right shore of the lake, 
and beneath which its ^i-^ters disappeared. Leaving the boat, 
the\^ landed upon this sloping ascent, and advancing 20 feet they 
entered an aperture in the rock resembling a door, when they 
found themselves within an amphitheater, perfectly regular and 
circular in form. Its diameter is 100 feet, and its hight is sup- 
posed to be still greater. The floor descends on all sides gradually 
to its center, while the roof is apparently horizontal. Its walls 
are described as rich in stalactitic decorations. Great numbei-H 
of bats, disturbed by the intrusion of the adventurers, were seen 
fljing about the cavern. 

Subsequent visits led to the discoverv- of five additional apart- 
ments, communicating with the amphitheater, all of which how- 
ever are small and none iremarkable, excepting one in which the 
circulations of currents of air or of water, or probably of both, 
produces sounds like the Aeolian harp. 

Returning to the lake, where the adventurers landed, it was 
noticed that upon the north side of the perpendicular entrance to 
the amphitheater there existed a low and narrow aperture, through 
which a small stream issued. The o[:ening above the surface of 
the water was only 14 inches high; but its dimensions were seen 
to be greater within. A boat was confitructed to suit this open- 
ing, throoigh which it was pushed containing a single person in 
a recumbent posture. After a few feet, the passage enlarged 
enough to allow the navigator to assume an upright position; and 
he proceeded to the distance of a quarter of a mile, the width of 
the passage varying from 5 to 20 feet. Here the water was 30- 
feet in depth, and losing sight of the light he had left at the com- 
mencement of his voyage, in consequence of a turn in the passage, 
he advanced in a new direction for about 60 feet, when he en- 
countered a semicircular dam of calcareous tufa, over which the 
water broke with a slight ripple. Drawing his boat over the ob- 
struction he proceeded as before, when he soon met a similar 
barrier. In this manner he passed 14 of these dams, which varied 
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in hight from 2 to 12 inches above the surface of the water. The 
obstructions being passed, he soon reached the extremity of the 
water, where quitting the boat, he entered a low and narrow 
passage, which soon became connected with a spacious room, at 
least 50 feet square. The rock is represented as here passing into 
a kind of greywacke, in consequence of which few incrustations 
were visible in this apartment. The floor was covered by large 
masses of rocks, which had been apparently precipitated from the 
roof; and the sound of a distant waterfall was heard from this 
place. 

A sectional view [fig. 224] and ground plan [fig. 225] of this 
cave are herewith given. They are redrawn with some omissions 
(of designed but never perpetrated '* improvements") from old 
woodcuts in Knoepfel's article already referred to. 

Two other small caves are found in the vicinity of Schoharie; 
Clark's or Gebhard's cave, on the lower slopes of Daun's 
hill a short distance north of the bridge across the Schoharie 
[map:Xg, 25] and Becker's cave under Lasell park behind the 
Lutheran cemetery in Schoharie. The entrance to Clark's cave 
is in the Rondout beds, a short distance above the Cobleskill 
[see section, fig. 199]. A stream issues from it, falling over tlie 
Cobleskill and following a ravine of some depth. Becker's cave 
is in the thin bedded Manlius and opens directly in the face of 
the cliff [see pi. 23]. Stalagmitic deposits of considerable size 
and some beauty have been taken from this cave. 

Olacial phenomena. The last of the many pronounced changes 
which the Schoharie region has suffered was due to the invasion 
of the ice of the glacial period. Great erosive power is often 
ascribed to the ice, and it has even been suggested that the 
Schoharie and Cobleskill valleys were the result of glacial ero- 
sion. We have seen however that the normal processes of stream 
erosion are fully capable of accomplishing such results, and there 
is practically no evidence that ice was the agent which cut these 
valleys. Some erosion was done by the ice, as is seen by the 
smooth and striated surfaces of the harder rocks whei-ever ex- 
posed. But this erosion was more of the nature of a sand- 
papering off after the main work of cutting the valley was 
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accomplished by the streams. The deposits of till or ground 
moraine which were left in portions of the valley bottoms and 
which now serve as sites for cemeteries, constitute the chief 
topographic features due to the ice. On the upland this deposit 
of ground moraine is very characteristic and in the region be- 
tween Central Bridge and Cobleskill it mantles most of the out- 
crops. The surface of the country' has here the peculiar rolling 
topography due to morainal deposits. Deposits of stratified 
sands appear to be very rare in the Schoharie region, but they 
are of marked character farther north in the Mohawk valley.* 
The direction of the glacial striae and furrows on East hill were 
found to be n.SO^'e., and on Vroman's Nose n.80°e. [Prosser]. 



*FDr an account of the topography and glacial deposits of the Mohawk 
valley see A. P. Brigham. Geol. Soc. Am. Bui. 9:183-210. 
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Entrance to Becker's cave, below Lasell park 
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Chapter 9 

THE 8CH0HABIE BEOION IK ITS BELATIOIT TO XAK 

Economic g^eolog^ 

The industrial development of the inhabitants of any given 
region is in a very large degree influenced by the geologic con- 
ditions of that region. This is particularly true of rural com- 
munities, and is well expressed in the history of the settlement 
of the Schoharie region. The flat valley bottom, rich in agricul- 
tural possibilities, afforded a haven of refuge for the persecuted 
Palatines who settled in the Schoharie valley in 1713. They built 
seven ^illages or Dorfer, which extended from the mouth of the 
Cobleskill to the mouth of the Little Schoharie near the present 
village of Middleburg. The springs of pure water, so abundant 
along all the contacts of impervious and pervious strata, the 
easy mode of communication both by land and by the stream, 
and the waterpower of the hill streams might well have been 
additional sources of attraction to the early settlers, specially 
as the Indians were ready to live on friendly terms with them.^ 

As in all isolated communities, agriculture was almost the 
only pursuit of the early inhabitants, and it has remained so 
to a large extent down to the present time, though manufacturing 
is engaged in in all the larger towns along the railroads. 

The economic geologic deposits of the Schoharie region are 
almost wholly confined to the Paleozoic rocka. The various lime- 
stones are among the most important economic products of the 
region, and they have been exploited to a considerable degree 
though by no means to the extent we may look for in the future. 
The lowest of these, the Cobleskill, has been quarried on a small 
scale, for building purposes, a small church in the northeastern 
portion of the town being built from stone quarried in place. 
Brown's quarry, about a fourth of a mile east of Schoharie post- 

*For a concise account of the early history of this region see Prof. 
Solomon Sias's admirable " Summary of Schoharie county." 
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oflBce is the only one in which this rock has been quarried to any 
extent. Being of a rather coarse grain, it serves well for founda- 
tions and will dress readily. Some of the beds are of sufficient 
thickness to form good blocks. The strata immediately above this 
bed are quarried a short distance south by Mr Vroman, the rock 
having been used for foundation in the new Schoharie schoolhouse. 
Somewhat higher up in the field the higher Rondout beds are 
taken out. The only locality where the Rondout waterlime is 
extensively quarried in this region is at Howes Cave, where the 
Helderberg Cement Company uses this rock for the manufacture 
of natural or Rosendale cement. The stratum used lie® just above 
the Cobleskill and is six feet thick. An analysis of this lime- 
stone gave :^ 

Lime carbonate 55.17 

Magnesium carbonate 19.71 

Silica 12.89 

Ferric oxid and alumina 11 . 15 

Water 66 

Loss 42 

Total 100. 

At this locality the beds immediately succeeding the cement 
bed and for nearly 50 feet above it are not utilized. Above this 
about 36 feet of Manlius and about 30 feet of Coeymans occur. 
These are quarried together and manufactured into Portland 
cement.. While the natural cement rock has been used for a long 
period of time for the manufacture of natural cement, the Port- 
land cement industry only began here in 1898. It was com- 
menced on a small scale, but rapidly grew as the demand for 
Portland cement increased. In 1900 a new plant with a nominal 
capacity of 1500 barrels a day was erected. The process of manu- 
facturing the cement is as follows : 

The limestone is crushed and mixed with the proper amount of 
clay in the presence of water by what is known as the " wet 
process ". This is done in cylindric tanks in the center of each 

' Rios. N. Y. state Mua Bui. 44, p. 817. 
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of which is a revolving shaft carrying a wooden frame with 
scrapers. This frame makes about 20 revolutions a minute and 
stirs and thoroughly mixes the ground limestone and clay. The 
thoroughly mixed material is then transferred to a large revolv- 
ing iron cylinder whose axis of revolution is slightly inclined 
from the horizontal. The mixture after having been dried " is 
charged at the upper end of the cylinder and oil or gas fuel blown 
in at the lower, the gases of combustion passing through the 
chamber and out at the upper end, while the cement mixture 
slowly i>asses down through it, the burned clinker being dis- 
charged at the lower end."^ It is very essential that the tem- 
perature should be regulated, so that the burning may not be 
oveiHione, in which case the cement will not " set " properly. The 
changes produced in burning are, 1) driving off of the mechan- 
ically combined water, 2) driving off the COg, and 3) fusing to- 
gether the silica, alumina, lime and iron, all of which except the 
lime are chiefly obtained from the clay which has been added. 
The clinker is finally subjected to repeated grindings till it is 
of the proper degree of fineness, when it is packed in bags or 
barrels and marketed as " Helderberg " brand of Portland cement. 

Analyses of the limestones used gave the following results.^ 

SiOs CaCOg 

Manlius 1.48 95.75 

Coeymans 4.12 93.68 

The clay used in the process was formerly obtained from 
Howes cave. The accumulation on the floor of the cave repre- 
sents the impurities left behind during the solution of the lime- 
stone in the process of formation of the cave. At present the 
glacial clay from the Cobleskill valley near Howes Cave is used. 

In the Schoharie valley the Manlius and Coeymans limestones 
have been quarried for lime, for crushed stone and for building 
purposes. The Manlius was formerly burned in the quarries 
below Lasell park, but at present no lime is manufactured in this 
region. Extensive quarrying operations are however carried on 
by Messrs Mix & O'Reilly in the northeastern part of the village. 
Here the Rondout and Manlius are taken out and crushed for 
road metal. The Coeymans limestone has been quarried for the 

^Ries. Loc. cit., p. 711. 

'Eckel, Edwin C. N. Y. State Mus. Bui. 44. apx. p.869. 
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same purpose in the cliff southeast of the Lutheran cemetery in 
Schoharie. Near Barnerville the Coejmans is extensively quar- 
ried for building purposes. Rocks for foundations have also been 
obtained from the heavy bedded Manlius in the various quarries 
behind Schoharie, but all such work is carried on at present only 
on a small scale. The Bccraft limestone, the purest and best of 
the region has scarcely been utilized. 

A quarry has been opened in the Becraft by Mix & O'Reilly, on 
the slope of East hill above Schoharie, and another, now aban- 
doned, is found where this rock has reached the lowland level 
near Frisby's Mills. No analysis of the rock has been obtained, 
but judging from its similarity to that of Becraft mountain and 
other localities in the Helderl^ergs, it would appear that it is 
admirably fitted for use in chemical works, or for the manufac- 
ture of Portland cement. 

The Oriskany rock has been used for stone fences and locally 
to a slight extent for foundations, but it is not well adapted to 
building purposes on account of the readiness with which it dis- 
integrates. The Esopus has been used locally for road mending 
but with little success. It disintegrates however into good soil 
and has yielded a local covering of soil for the Oriskany quart- 
zite. The Onondaga, though outcropping on all the hillsides 
above Middleburg and Cobleskill, has not been exploited to the 
extent one would expect. At the town last mentioned are exten- 
sive quarries of the rock though mostly abandoned. Some quar- 
rying operations in this rock have also been carried on along the 
banks of the small sti'eam which joins the Schoharie kill at Davis 
crossing. 

The Hamilton sandstones are locally used for foundations, but 
on the whole not much material of value is obtained from this 
formation in the Schoharie region. In Albany county however 
several extensive flagstone or bluestone quarries have been opened 
in the upper beds of this formation. The nearest are in the vicin- 
ity of Reidsville, South Berne and Rensselaerville. 

The Sherburne, Ithaca, Oneonta and Catskill formations have 
also yielded flagstones, or sandstones for building purposes but 
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all the quarries in these rocks are too far removed from the 
Schoharie region to be here considered. 

Economic deposits other than limestones or sandstones are not 
found in the Schoharie region in paying quantities, though unsuc- 
cessful exploitation of various mineral deposits has been carried 
on. The most prominent of these are the strontium deposits in 
the Rondout beds, the iron pyrites in the Brayman shales and the 
bituminous shale or " coal " of the Marcellus. 

Strontium. The strontium deposits at one time bade fair to 
become of considerable importance. In 1829^ John Gebhard jr, 
discovei'ed a locality of acicular strontianite in the waterlime 
strata not far above the Cobleskill limestone, in the cliff east of 
Schoharie village, near where Mix & O'Reilly have opened up 
their lower quarry. At first he regarded the mineral as calcareous 
spar, but the discovery of another locality behind the courthouse, 
where massive strontianite and heavy spar occurred, led to the 
recognition of the acicular crystals as strontianite. Further ex- 
ploration was carried on by tracing the waterlime bed, which 
carried the strontianite along the hillsides, and several localities 
along both sides of Fox kill were discovered. A locality on the 
northeaistern face of West hill, discovered some 15 years before, 
and known as the " ^farble quarry '' w^as reexamined by Mr Geb- 
hard and others, and the rock found to be the same as that carry- 
ing the strontianite on East hill. This led to the recognition of 
the white massive mineral in these ledges as strontianite, which 
identification was confirmed by analysis. This is the only locality 
which has been worked for the strontium minerals, mining opera- 
tions having been carried on formerly, on the steep hillside at 
the base of the cliff, and the product lowered by buckets along 
a wire cable. The locality is familiarly known as the " Stron- 
tium mine." It may be approached by a steep zigzag path which 
ascends the talus slope from a point about opposite where the 
Schoharie makes a right-angled bend just before it is joined by the 
Fox kill. A stream descends the hill here, but its bed is hidden 

* Gebhard, John. Am. Jour. Sci. 1835. 28:175. 
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in the dense brushwood. When dry, as it is during the summer 
season, the stream bed may be recognized where it leaves the wood 
and enters the flats, by the presence of much calcareous tufa. 
The mine may also be approached by a steep path from above. 
This begins as a wood road on the terrace about 100 feet below 
the red bam of Mv George Acker on West hill. The path descends 
over the clilTs about two thirds of a mile beyond Mr Acker's place. 
The mine is in the form of a fissurelike tunnel [see pi. 24] and 
the mineral may be seen in the beds on both sides of the tunnel 
in large geodic masses of a milk white color. Some of these have 
the aspect of having replaced heads of Stromatopora or other 
fossils. This mineral was formerly known as " marble," which it 
resembles. Calcite, often in the form of nailhead spar, is found 
in some of the geodes. 

The discovery of the strontianite was announced by Prof. Ebene- 
zer Emmons in 1835.^ It was at that time the only known deposit 
of this mineral in the United States. 

The follownng description of the varieties is by Or C. U. Shep- 
ard of Yale University .2 

The most obvious variety is that in acicular crystals, and mas- 
sive in long, straight, divergent individuals. It occurs, occupying 
irregular cavities, from half an inch to several inches across; the 
crystals and fibrous masses being implanted upon a dark blue 
calcareous spar which is granular in large individuals, or crystal- 
lized in obscure scattered dodecahedra, whose apexes are replaced 
by three, six, nine or 12 faces. The envelope of calcareous spar 
is sometinif s of considerable thickness, and is itself often included 
within the layer of heavy spar, nuussive in large lamellar individ- 
uals, some of which i^enetrate the calcareous spar. But the stron- 
tianite constantly reposes upon the latter mineral. The crystals 
are often •'54 of an inch in length, and from the diameter of a 
pin to that of a hair. The agcfi'egated, columnar individuals fre- 
quently exhibit at the extremity where they diverge most, crystal- 
line faces. Some of these fibrous aggregations are two inches in 
lengtli, and bear a striking reseinblance to certain varieties of 
aragonite. Minute crystals of iron pyrites, crystallized in the 
form of pentagonal dodecaliedrons, are scattered here and there 



^Ani. Jour. Sci. 1S,^■^. 27:182. 
'Am. Jour. Sci. isan. 27:304-67. 
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The Strontium mine. A fissure in the Rondout and Manlius on Terrace 

mountain 
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through the calcareous spar. The color of the strontianite is 
white, or slightly tinged with grey or blue; and it is semitrans- 
parent or translucent. 

A second variety quite different in general appearance from the 
first .... is massive, indistinctly lamellar, and approaching 
to impalpable. Color, milk white, rarely with a delicate and 
almost imperceptible shade of green. This variety occurs in 
veins, from a quarter of an inch, to two inches wide, and is em- 
braced directly by clayey limestone. Rarely, it is traversed by 
large lamellae of heavy spar, which are easily distinguishable by 
their crystalline texture. Very small quantities of calcareous 
spar attend this variety occasionally, but it is not of a blue color. 
The circumstances of its deposition appear to have been different 
from those of the first variety 

A third and more interesting variety appears to form 

a vein of considerable size, the mass of which resembles the last 
variety in structure and color, as well as being traversed occasion- 
ally by lamellae of heavy spar. But upon one side of the masses, 
tabular crystals of strontianite single and compound, an inch in 
length, and one third of an inch wide, are thickly implanted on a 
surface of transparent crystals of calcareous spar. The calcareous 
spar is in large crystals of the form of the metatastique. The 
strontianite is x>artially coated by a white powder, as if it were 
suffering decomposition,^ and the crystals of calcareous spar are 
covered completely by little fissures and cavities, where the 
strontianite once penetrated them. It is observable however, that 
the large crystals of strontianite still remaining are connected 
among themselves, as also to the mass of massive strontianite be- 
low. Small transparent crystals of quartz are also disseminated 
through the calcareous spar, but no iron pyrites is present. . . 

Still another variety of strontianite comes, apparently from the 
same place. It occurs in cavities or geodes, surrounded by bluish 
calcareous spar, but without the heavy spar; and offers the largest 
and the best pronounced crystals. . . They are an inch in 
length, and nearly half an inch in thickness; color, bluish or red- 
dish grey; translucent. 

The most singular crystallization, and one most likely to be 
overlooked from the smallness of the crystals, and their want of 
luster, is that in octahedra with rectangular bases, the longer 
edges of the base being to the shorter as five to one. The smaller 



*The only suggestion that offers it^^elf to my mind in explanation of this 
Incipient decomposition is, that sulfuric acid may have been produced 
from the oxidation of the sulfur In the Iron pyrites, and have formed a 
slight coating of sulfate of strontia upon the crystals of the strontianite. 
[C. U. S.] 
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pyramidal faces, I take to be the lateral planes of the primary 
form, and the broader ones to be the secondary faces, arising from 
the truncation of the oblique angles of the primary crystal. These 
crystals vary in length from i to ^ of an inch, are dull, grayish 
white, and with rough faces, often covered by crystals of iron 
pyrites. They are so thickly disseminated through the clayey 
limerock as to form two thirds of its mass, and render it very 
diflBcult of fracture. The form of its crystal can scarcely be de- 
tected, except at the surface of those masses which have been 
weathered, when their rough and dull faces appear. . , 

The last and the most interesting variety, if we consider the 
ambiguity its determination presents, and the immense quantity 
in which it exists, is the milk white, massive variety. • . And I 
confess I should have been slow to pronounce it strontianite, ex- 
cept that the cleavage indications of heavy spar and of celestine 
were both wanting, and that it closely resembled a massive variety, 
accompanying the compound crystals above described. It some- 
what resembles the purest white variety of petalite, although the 
particles of composition are occasionally arranged in a manner 
to give a broad reflection, and its luster is more resinous than 
vitreous. Specific gravity =■■ 3.5. 

I could not detect with the microscope the smallest particle of 
calcareous sjmr, or heavy spar, or indeed any other substance, 
intermingled with the mass. But to make sure of the absence of 
the latter mineral, a small fragment was pulverized and intro- 
duced into a glass flask, upon which dilute muriatic acid was 
affused. It was immediately dissclved with effervescence, with- 
out leaving the slightest residue. 

"A fibrous heavy spar in delicate parallel fibres about half or 
three quarters of an inch long" has been found in the south- 
east corner of the town of Carlisle, seven miles northwest of 
Schoharie Court House. The exact locality has not been re- 
corded, but is near the hamlet of Orovejior Corners. It is said to 
occur in " a blue gray slate beneath the limestone'*. This may 
be the Brayman shale, but it is more likely that the mineral 
occurs in the shaly Rondout beds. Associated with this is a 
fibrous aragonite, in which the fibres are of the same diameter, but 
of double the length. 

A deposit of blue gray celestite in tabular crystals has been 
obtained in considerable abundance from the waterlime in the 
cliff east of Schoharie. Loose specimens are found in the stone 
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fences and may be recognized by their color, crystal form and 
great weight. The mineral was examined chemically by Dr V. J. 
Chambers of Columbia University, who found it to be strontium 
sulfate, with some barium sulfate admixed. From this analysis 
It appears that the mineral is in reality barytocelestite. The 
occurrence of this mineral on the north end of East hill was 
noted by John Gebhard esq.,^ who speaks of it as a variety of 
the strontianite. He describes the mass as " chiefly an aggre- 
gation of crystals, and so slightly cohering as with difficulty 
to be removed from its bed".^ 

Other minerals found in the waterlimes are fluorite, arag- 
onite, satin spar and calcite in various crystal forms. 

Iron pyrites is an abundant mineral in the Schoharie region, 
occurring everywhere in the Brayman shales. Crystals of the 
pyritohedron or pentagonal dodecahedron are common but the 
usual occurrence of the mineral is in globular masses made up 
of small crystals, and in size varying up to that of a man's fist. 
The mineral has been exploited to some extent for iron and 
sulfur, and the exposure on the river bank above the Gebhard 
residence is often referred to as the old iron mine. In the upper 
beds of the Brayman shale at this place arsenical pyrites has 
been found. 

Coal. By far the most hopeless of all the search after valuable 
mineral deposits in this region has been that for coal, despite 
the fact that ever since the geologic structure of the State 
has been understood, it has become a common dictum that 
search for coal in New York State was fruitless. Disregarding 
the frequent warnings of the geologists, expensive excavations 
for coal have been repeatedly made. Mr Gebhard records the 
fact that a hole was drilled early in the last century near the pyrite 
mine in the vain search for coal in the Lower Siluric shales. 
Within the last few years an opening has been made and a drill 
hole put down, on the slope of South hill, less than a mile 



»0n the Geology aod Mineralogy of Schoharie, N. Y., by John Gebhard. 
esq. Am. Jour. Sci. 1835. 28:172. 
^Loc. cit. p. 173. 
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northeast of Middleburg. The opening was made in the upper 
Mareellus black shale, just below a covering of coarse Hamil- 
ton sandstone. The bed 8upi)osed to be coal is four feet thick. 
It is a strongly carbonaceous shale much slickensided or broken 
by the pressure of the overlying rock mass, which has caused a 
certain amount of shearing movement within the mass. The 
resultant product might be mistaken for coal by one who had no 
knowledge of the mineral character of anthracite or bituminous 
coals, but could hardly deceive the experienced. Other excava- 
tions for coal have been made in this formation at Cobleskill, 
Punch brook and near Middleburg.^ 

While thus the economic heritage of the Schoharie region is 
chiefly derived from the Paleozoic age, the other ages of the 
earth's history have also left their stamp on this district, and 
the results of the dynamic activities during these later ages 
have become potent factors in its industrial development. It 
was during the Secondary or Mesozoic era of the earth's history 
that the extensive denudation occurred which reduced this 
region to the condition of a peneplain. Since this peneplain 
bevels the strata, the lower beds, formerly buried under thou- 
sands of feet of upi)er Devonic sands^tones, became exposed and 
thus accessible. The Tertiary or Cenozoic era witnessed the 
cutting of the valley system which now dissects this ancient 
peneplain, uplifted into a plateau, and which is the primary 
element in the diversified tojKJgraphy of this district. Last of 
all the Quaternary or Psycbozoic era brought the ice invasion 
thus cov(»ring the hillsides and uplands with the glacial drift, 
which constitutes the soil of otherwise barren districts and 
which also is the source of all the gravel sand and clay deposits 
of the region. This same era, finally, has witnessed the advent 
of man, and the wonderful changes due to him, at once one 
of the weakest, and also one of the most powerful factors which 
influence the development of the surface of the earth. 

» Mather. Geol. 1st Dist. p. 323. 
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GLOSSARY OF TECHNICAL TERMS 

acicTilar — ueedlelike 

aggrade — to build up to the condition of grade, as in a river 

annulated — ringed, generally encircled by raised rings 

annulations — ^raised rings 

anterior — front 

aragonite — orthorhombic calcium carbonate, a common mineral 

arcuate — arched 

arenaceous — of the texture 'of sand i. e. composed of visible sand grains 
irrespective of chemical composition 

argillaceous — composed of or containing clay or hydrous silicate of alu- 
minium 

arsenicopyrites or arsenopyrlte — a mineral of a pale brass or almost silvery 
color and in composition sulfld and arsenid of iron 

barytooelestlte — the compound sulfate of barium and strontium, a com- 
bination of the minerals barium and strontium 

beak — in pelecypod or brachiopod shells, the point of beginning of growth 
of the valves 

bifurcating — dividing in two; forking 

bivalve — possessing two valves, as a pelecypod, a brachiopod or an ostracod 
crustacean 

brachial valve — in the brachiopods, the valve which supports the brachidia 
or arms; it is generally the smaller of the two 

brachiopods — a class of marine invertebrates, with bivalve shells, the 
valves symmetric about a median line drawn from beak to base of 
each. A brachial and a pedicle valve are distinguishable 

breviconic — forming a short stout cone as in Gomphoceras 

bryozoan — a class of invertebrates building compound coral-like structures 
either cylindric, with the cells radiating from a median axis, or. leaf 
or fernlike with cell openings, generally on one side only. The spread- 
ing types Often incrust seaweeds, shells or other objects 

calyx — the cup or living cavity in corals ; the ** head " of crinoids 

camerae— the air chambers in the cephalopod shell 

cancellated — marked by two sets of intersecting ridges or grooves 

carbonaceous — carbon or coal-bearing 

cardinal — appertaining to the region of the hinge in bivalve shells 

cardioconchs — pelecypods of the type of structure of tlie cockle shell 

(Cardium) 
earina or carination — an elevated ridge 
-celestine — see celestite 

celestite — the mineral form of sulfate of strontium 
cephalon — head of Crustacea (trilobltes) 
cephalopods — a class of marine mollusks typically with a shell straight, 

curved or coiled, divided into chambers or camerae by partitions or 

septa, which latter are pierced by holes drawn out into more or less 

perfect tubes — the siphuncle 
<?yrtoceracone — a cephalopod shell curved without coiling as in Cyrtoceras 
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ebecking — breaking up into small eheekerlike S4iuare fragments cbaracter- 

Istlo of some mudrocks 
chert — the amorphous or irregular form of silica occurring in lluiestonc*s 

(flint) 
clastic rocks — roi*ks comiwsed of fragments of older rocks— e, g. sand- 
stones, conglomerates etc. 
cleavagt* — (mineral) the proi>erty of splitting along certain planes deter- 
minetl by the crystalline structure 
(rock) splitting into parallel sheets as in the case of roofing slates 
coastal plain — the level plain conipose<l of horizontal or gently sloping 
strata of clastic material fronting the coast and generally representing 
a strip of recently emergeil sea bottom 
col — tlie low saddle conne<*ting two hills or peaks 

conchoidal — with a curved surface markeil by lines resembling the lines on 
a clam shell ; the type of fracture found In glassy rocks or shown in 
thick glass 
concretion — a rock mass of varying form resulting from the segregation 
of mineral matter from all portions of the parent rock in favorable 
spots within this parent rock. The form, composition and mode of 
formation varies greatly 
conformation — having a parallel position with reference to each other, as 

two strata or beds 
conglomerate — a clastic rock comi)osed of waterworn pebbles embedded in 

a matrix of varying composition 
conse(iuent stream — tlie type of stream resulting from the flow of water 

down a constructional sloi)e or land surface 
coralline limestone — limestone composed of or containing many corals or 

coral-like remains, specifically the Cy>bleskill limestone 
corallite — one of the members or tubes of a compound head of coral, as in 

Favosites 
correlation — determination of the equivalency or relative age of geologic 

formations in separated localities 
costae — ribs on the surface of shells or other organisms 
coqulna — a rock composed entirely of shells, generally but little broken 
crenulatlons — fine ridges or tooth like markings 

crinoidj? — a class of marine invertebrates of the division Echinodermata, 

consisting typically of a body or calyx comiK)sedof more or less regular 

series of plates, set generally on a jointed stalk or stem, and bearing 

arms. A " sea lily '* 

cross-bedding— the variable angle of the layers or beds within a stratum 

of rock produced by strong currents, sp(»clally in rivers 
cuesta — a topographic form resulting from the normal erosion of coastal 
plain strata of varying hardness, and comprising a steep escarpment 
or inface facing the old land and si^parated from it by a parallel valley 
and a gently sloping upper surface formed by a resistant stratum. 
See illustration in body of text, figure 210 
cycle of erosion— the interval during which a land surface newly uplifted 
either as plain or mountain is worn down to the level of the sea (base 
level) 
cystoid — a class of organisms related to the crinoids, but with the calyx 
composed of irregular plates 
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decn^ade — to wear dowu to the condition of grade — as in a river 

dental plates — plates or brackets supporting the hinge teeth in the brach- 

iopod shell 
dichotomous — branching in a bifurcating or forking manner 
dip — the relation which an inclined stratum bears to a horizontal plain 
discoidal — disklike 
disintegrate — break up by the combined action of chemical and mechanical 

forc^es 
dissepiment — small discontinuous connecting plates between the septa of 

corals 
dodecahedron — the crystal form in which 12 equal diamond-shaped faces 

occur — example, garnet 
dodecahedron — pentagonal — the crystal form ( hem i-tetr a hexahedron) in 

which 12 equal faces, each of the form of a regular pentagon occur. 

Characteristic of pyrite. 
dorsal — pertaining to the back or dorsum 
dynamic — pertaining to or involving forces 

ear — the anterior division of the hinge of pelecypods 
elevation, median — see fold 
emargi nation — marginal notch 

estuarine — appertaining to an estuary or the mouth of a river 
exogastric — in coiled cephalopod shells with the ve.itral sinus on the 
arched external side 

fault — displacement of strata with reference to each other on opi)08ite 

sides of a fracture line 
fauna — the sinn total of animal life of a given region, a given formation 

or a given time 
ferruginous — iron-bearing 

fissile — splitting into thin, more or less papery sheets 
fluorite — the mineral form of calcium fluorid 
fold — a bend in the strata 
fossils — remains of animals and plants or direct evidence of their presence 

preserved in the rocks of the earth 
fragmental rocks — same as clastic rocks 
furrows, glabellar — the transverse depressions on the central portion or 

glabella of the trilobite head 
furrows, lateral — side depressions bounding the glabella of the trilobite 

head 
furrows, occipital — basal dei)ression separating glabella from last ring of 

head of trilobite (occipital ring) 

gastropods — a class of invertebrate mollusks, typically with a coiled shell 

as in the snails 
genal angles — the angles of the cheeks or lateral angles of the head of 

trilobites 
genal spines — the lateral or cheek spines of the trilobite head 
geodes — hollow concretions lined with crystals or massive mineral matter 
gibbous — thick, bulging 
glabella — the central portion of the head of trilobites 
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goniatitos — a jrroup of cephalopod mollu^ks with a coiled shell in which 
the margins of the septa or sutures are complicated by simple lobes 
and saddles. It is not a natural group 

greywacke — an old name for gray arenaceous and argillaceous rocks — ^not 
much used 

grit — a silicious sandrock with coarse grains — something between a sand- 
stone and a conglomerate. It is often loosely used for either 

gjroceraconc — a conic shell (cephaloi>od) colled in a loose spiral In a 
single plain, as a watch spring 

hiatus — an unrepresented interval 

hinge area — the flattened area margining the hinge of brachiopod or pele- 
cypod shells 

horizon — position in the geologic time scale 

hydrocorallines — a group of marine organisms building coral-like struc- 
tures, but lacking some of the essential structural characters of corals 

hyi>onomic sinus — the marginal sinus or depression in the rim of the living 
chamber of cephalopod shells corresponding to the i>osition of the 
swimming organ or hyponome 

hyiK>stoma — the lip or movable plate of varying form attached to the under 
rim of the trilobite head, and behind which Is situated the mouth 

impervious — impenetrable to water 

Incise — cut down Into, as a river cuts Into a plateau 

Index fossil — fossils which mark a special horizon Irrespective of the nature 

of the sediment 
Inface — the cliff portion of a cuesta I. e. the part facing the old land 
Inner lowland — the belt of lowland or valley country lying between the 

Inface or front of the cuesta and the old land 
insequent stream — streams beginning as runs over the edges of a cliff, 

where they cut a gully wliich gradually becomes elongated 
Intercalation — Insertion between 
Interseptal — occurring between the septa 
Interspaces — spaces between 
Iron pyrites — see pyrlte 

Joints — natural planes along which rock masses separate Into more or less 
regular blocks 

keeled — bearing a keel 
kill — Dutch for creek 

lamellar — In tlie form of plates 

lamellibranchs — a class of mollusks with a bivalve shell, the valves being 
right and left and eacli unsymmetrie in itself — pelecypods, ex. clam, 
mussel 

lamellose — platelike 

lateral — ^pertaining to the side 

lime mudrock — a rock composed of impalpable lime mud (example, litho- 
graphic limestone) ; also called calcilutyte 



Digitized by 



Google 



GEOLOGY AND PALEONTOLOGY OF THE SCHOHARIE VALLEY 367 

lime rubblerock — a rock composed of broken or worn fragments or pebbles 

of limestone or organic fragments (shells, corals etc.) ; also called 

calcirudjrte 
lime sandrock — a rock made up of lime sand ; also called calcarenyte 
lines of growth — the lines on the shell marking the progressive increase 

in size 
lithic — pertaining to the nature of rock 
living chamber — the last and largest chamber of the cephalopod shell, in 

which the animal lives 
lutaceous — of an impalpable or mudlike grain invisible to the eye 
lobe — the backward projecting portion of the suture line in the Goniatites 

and Ammonites 
lobes, of glabella — the parts of the glabella of the trilobite isolated by the 

various depressions or furrows. They comprise anterior, lateral and 

posterior 

marginal rim — in trilobites the rim surrounding the front of the head 

shield 
master stream — the principal stream of the region 
metamorphic— altered ; there are three types of metamorphism : static, or 

by a process of aging; dynamic, or by disturbing forces as mountain 

folding, etc. : thermic, or by contact with heated bodies as dikes, flows 

or sills 
monadnock — an erosion remnant projecting above the level of a peneplain 
moniliform — beadlike 
moraine, ground — the material carried along frozen into the bottom of a 

glacier and deposited on the melting of the ice 
mould, external — the impression made by a shell or other body in the sand 

or mud in which it is buried — impression of exterior 
mould, internal — the Impression received by the sand or mud filling a shell 

or other hollow — impression of interior 
mucronate — having slender projecting ends • 
mudcracks — the cracks formed by the drying up of beds of mud. They 

commonly surround polygonal plates 
mural pores — the pores in the walls of the corallites of Favosltes and re- 
lated forms 
muscular impressions, muscular scar — scars on interior of shells, etc. 

made by attachment of the opening and closing muscles 

nasute — nosel ik e 

nautilicone — coiled shell with whorls impressing each other as in Nautilus 
nautiloid — resembling or related to Nautilus 
noded — bearing knobs or nodes 

noncoiling — not possessing, or losing the power to coil 
nonmarine — not formed by deposition in the sea — continental 
nonumbilical — not having a hollow or depression at the base of the axis 
of coiling (umbilicus) 

obsequent stream — streams flowing down the inface of the cuesta in the 

direction opposite to that of the consetiuent streams 
occipital spine — spine on the basal or occipital ring of the head of trilobites 
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octahedron — crystal form with eight equal faces, each an equilateral tri- 
angle 

old land — that portion of land l)ehind the coastal plain which 8upplie<l the 
material of which the strata of the t't)astal i>lains were fornuHl 

ortbid — resembling or related to the brachioi>od Ortbis 

orthoceracone — a straight conelike shell like that of Orthoceras 

orthoceratites — belonging or related to the genus Ortboc*eras 

outcrop — intersection of rock mass with the surface 

outlier — erosion remnant left in a valley at a dlstant*e from the plateau 
or upland with which it was previously continuous 

ostracods — a group of marine Crustacea generally minute, inclosscd In a 
bivalve shell which does not sliow concentric lines of growth 

overlap — extending beyond an underlying stratum 

I»ediole valve — that valve, generally the larger, of the brachloprwl shell 
which gives emission to the i>edicle or supporting organ. This valve 
also contains the teeth by which the hinging of the valves is ac-com- 
pllsbed 

pelecypods — the class of bivalve mollusk or lamellibranchs to which the 
clam belongs 

peneplain — the nearly level surface, almost a plain, resulting from the 
erosion of an uplifted region by subaerlal agents, to a condition 
approaching sea level 

I>entameroid — related to the genus Pentamerus among the brachioiHHls 

periphery — the margin of the circumference 

pervious — i>enetrable by water 

petalite — a complex silicate of aluminum with sodium, potassium or lith- 
ium 

plications — folds or flutlngs 

posterior — i)ertaining to the hinder end 

prenuncial — announcing beforehand, heralding the coming of 

I>rotuberant — projecting outwards 

pteropods — a class of marine mollusks floating on the surface of the water 
and having delicate generally transi>arent shells, neeillelike in the 
commonest forms 

punctate — marked bj' si)ots or shallow pits 

pustules — small elevations or tubercles 

pustulose — covered with pustules 

pygldium — the posterior portion of the liody of the triloblte, erroneously 
called tail 

pyrite— the mineral form of bisulfid of iron F© 82 

pyritiferous — containing or bearing pyrite 

pyritohedron — the pentagonal dodecahedron (which see) a form commonly 
assume<l by pyrite crystals 

quartz — the mineral form of oxid of silicon (SiO,) 

quartzite — a rock resulting through the metamorphlc change of a quartz 

sandstone, the (piartz grains btHome closely united by a paste or 

matrix of quartz 

radii — radiating lines, such as are found on the surfaces of many shells 
revived stream — streams resuming activity owing to elevation or other 
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rhynchonelloid — related to or resembling the brachiopod genus Rhyn- 

chonella 
ripple marks— wavelike elevations formed in sand or mud in shallow 

water or by wind on drifting sand 
rostral cavity — cavity under the beak of bivalve mollusks or brachlopods 
rubble — coarse broken rock material 
rudaceous — consisting of coarse fragments; rubbly 
rugose — rough surfaced 

saddle — in ammonites the forward bending portion of the suture line i. e. 

bending towards the aperture 
scutella — a shield; flattened shieldlike remains of crinoids 
septa — the radiating plates in the cup of a coral 
septum — a supporting bracket in brachiopod shells; one of the septa of a 

coral _ 

shearing — cutting and displacement along the cut plain by violent means 
silicious — composed of or containing silica 
sinistral — left-handed 
sinus — a median depression on the brachiopod shell, generally the pedicle 

valve 
siphonal lobe — the lobe in the suture of the goniatite or ammonite shell 

whic'h passes over the siphuncle 
siphuncle — the tube passing through all the septa of tlie shells of cephalo- 

pods 
slickensides — a smooth striated surface — commonly coated with mineral 

matter, resulting from the friction produced by two rock masses sliding 

past each other 
spar — a general term applied to minerals cleaving with smooth surfaces 
spar, heavy — barite 

spar, nail head — the flat form of calcite crystals 
spar, satin — fibrous gypsum 
stalactite — pendant structures of calcium carbonate or other minerals de- 

I)Osited on the roofs of caves, etc. 
stalagmite — the structure on the floor of the cave corresponding to and 

growing up to meet the stalactite 
stratlgraphic — pertaining to the strata or the science of the strata 

(stratigraphy) 
stratum — the bed of rock composed throughout of the same material or 

texture 
striae — fine lines or markings such as occur on the surfaces of shells, etc. 
strontianite — the mineral form of carbonate of strontium 
strontium — one of the earth-alkaline elements 

strophomenoid — resembling or related to the brachiopod genus Strophomena 
subcylindric — approaching to, but not attaining, the cylindric form 
suborbicular — approaching a spheric form 
subpentagonal — approaching a pentagonal or five-sided form 
subquadrangular — approaching a four-sided or quadrangular form 
subrectangular — approaching a right angle 
subsequent stream — the stream which cuts out the inner lowland between 

the cuesta front and the old land 
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suture — the line made by the junction of the septum with the shell In 
the Cephalopoda. Visible when the cavities of the shell are filled with 
rock matter and the shell removed, the common condition seen in 
fossils. Also the line of junction between the coils or whorls of a 
gastropod shell. 

tains — the accumulation of rock debris at the foot of a cliff 

telson — the spine at the end of the tail of crustaceans 

tenuous — drawn out finely 

terebratuloid — related to or resembling the brachiopod genus Terebratula 

texture — the grain of rocks 

till — the unassorted material left by the melting ice sheet of the glacial 
period. It is generally full of boulders and contains much clay and 
rock flour 

torticone — a twisted cone as in snail shells (gastropods) or certain cepha- 
lopods (Trochoceras) 

transgression — encroachment on, as the sea advancing over the land which 
it submerges 

trilobate — three lobed 

trilobite — a class of Crustacea, longitudinally divisible into three parts or 
lobes and having a head or cephalon with a central glabella, com- 
pound eyes and lateral or free cheeks separated from the rest of the 
head by the facial sutures ; a body or thorax divided into a number 
of rings and a pygidium or abdomen consisting of a single grooved 
piece. The class is confined to the Paleozoic rocks 

tufa, calcareous — a deposit of porous lime carbonate formed by certain 
springs or streams 

tumid — swollen 

Tunbilicus — the basal cavity in the axis of circling of gastropod and cepha- 

lopod shells 
umbonal — pertaining to the beak or umbo of bivalve shells 
unconformity — discordant relation of strata 
unconformity, stratigraphic — an unconformity marked by absence of 

certain intermediate formations without discordance of strata (dis- 

conformity ) 
unconformity, structural — a true unconformity with discordance of strata 

The first series is folded and eroded before the sc cond is deposited [see 

text! 
[^ 
▼enter — underside of the body. In colled cephnloi>od shells it is mostly the 

outside of the coil 
ventral — pertaining to the underside of the b uly 
ventricose — bulging 
vermes — the class of worms 
vitreous luster — the luster of glass 

waterlime — limestone which on burning will form natural cement 
whorls — the coils of a gastropod or coiled cephalopod shell 
^ing — in certain pcleoypods the posterior or larger portion of the hinge 
region : the anterior or smaller portion is the ear 
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Acervularia ? inequalis, 317*. 
Acidaspis callicera, 327'. 

tubercu]atu8, 306», 307% 308\ 
Actinoceras luxum, 188% 327=; figures, 

187. 
Actinopteria arenaria, 305V 

boydi, 220», 262% 265% 330*; fig- 
ures, 218. 

eximia, 326*. 

securiformis, 147*; figure, 149. 

Bubdecussata, 293^. 

textilis, 147% 307% 308% 308% 309% 
310^ figures, 149. 
Age of strata, 88^-98°. 
Agoniatite limestone, 208% 231% 252^; 

fossils, 329*. 
Agoniatites expansus, 208% 212% 

329^; figures, following p. 211. 
Altamont section, 280*-83*. 
Alveolites explanatus, 320'. 
Ambocoelia, sp. nov. 305'. 

umbonata, 330% 332=. 
Ami, cited, 228% 
Amphigenia elongata, 199% 295% 326% 

328'; figures, 200. 
Anastrophia verneuili, 297% 306*, 309% 

322*. 
Anoplia nucleata, 299% 305% 308-. 
Anoplotheca concava, 307% 322-. 
Aragonite, 360*. 
Archaeopteris jacksoni, 225"; figure, 

226. 
Archanodon catskillensis, 225"; figure 

225. 
Arenaceous, term, 94'. 
Arenyte, term, 94% 
Ashburner, cited, 283% 
Aspidocrinus callosus, 321% 

digitatus, 321% 

scutelliformis, 153% 155% 174% 252% 
256% 289*, 296% 300% 306% 307% 
321% 323*. 



Athyris spiriferoides, 213'-14% 261% 

261% 265% 265% 266% 266% 271% 292% 

328% 329% 332"; figures, 210. 
Atrypa impressa, 183-; figures, 184. 

pseudomarginalis, 328'. 

reticularis, 137% 147% 155% 174% 
199% 280% 283% 289% 289% 290% 
294% 296% 296% 297% 298% 300% 
301% 301% 304% 306V 30(]\ 307% 
307% 308% 309% 309% 309% 310% 
313% 317% 320% 322% 323% 328'; 
figures, 138, 199. 
impressa, 326% 

spinosa, 294», 304% 
Atrypina imbricata, 296% 30SV 308% 

322V 
Aulopora elongata, 324V 

schohariae, 321V 

tubula, 321V 
Avicula communis, 297V 

gebhardi, 324V 

manticula, 320V 

naviformis, 320V 

obliquata, 320V 

obscura, 319V 

rugosa, 290'. 

subequilatera, 323'. 

tenuilamellata, 289V 

textilis arenaria, 324V 

umbonata, 320V 
Aviculopecten fasciculatus, 330V 

formio, 330V 

idns, 330V 

pectiniformis, 328V 

phorus, 330V 

princeps. 262% 330V 

Bactrites clavus, 329V 
Ball's cave, 349'-51V 
Barytocelestite, 361V 
Basal conglomerates, 123*. 
Basal sandstones, 253V 
Beaehia suessana, 305V 
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Becker's quarry below Lasell park, 

section in, 246'-48''. 
Becraft limestx)ne, l53'-55', 252% 265% 

258% 279% 280% 281% 285% 285% 

288*-89*, 296% 300% SOG"-?"; thick- 
ness, 153% 154^ fossils. 155"- 57% 

323^-24"; quarry, 356^ 
Becraft mountain, upper limestone, 

153*; summary of stratigraphy of, 

298*-302% 
Bellerophon «p., 304% 

acutilira, 332% 

aurieulatus, 318% 

crinistriatus, 331% 

curvilineatus, 183*, 326'; figures, 
185. 

Otsego, 331'. 

patulus, 222% 331% 332'; figures, 
219. 

pelops, 186% 326'; figures, 186. 

rudis, 331% 
Bertie formation, 126- ; thickness, 

120*, 126«. 
Beyrichia, 239\ 

sp., 236% 312% 318% 319% 

notata, 319% 320'. 

oculina, 321% 

trisulcata, 320=". 
Billings, cited, 172". 
Bilobites varicus, 309% 321% 
Binnewater sandstone, 124% 127% 242% 

253% 313% 
Brachiocrinus nodosarius, 321% 
Braehyprion majus, 209", 305\ 

schuchertanum, 305^. 

varistriata, see Strophcodonta 

(Braehyprion) varistriata. 
Brayman shales, lOr-4% 126% 127% 

130% 236% 242% 253% 260*; line of 

contact with Cobleskill, 106- ; iron 

pyrites, 361% 
Brigham, A. P., cited, 352\ 
Bronteus barrandii, 310% 321'. 
Brown quarry of Schoharie, section 

of, 236^-37% 
Brownsport bed, 174% 
Bryozoa, 310\ 

sp., 289^. 



Bucania »p., 318% 

profunda, 323% 
Bullhead limestone, sec Cobleskill 

(Bullhead) limestone. 
Burden conglomerate, 302'. 

Calcite, 113% 

Callonema ( ? ) primaevum, 326*. 
Callotrypa macropora, 321% 
Calymmene camera ta, 318% 

niagarensis, lOr, 318% 

platys, 191% 230% 327'; figures, 191. 
Camarocrinus stellatus, ^19^ 
Camarotoeehia acutiplicata, 322-. 

altiplicata, 322'. 

barrandei, 324% 

bialveata, 308^ 

congregata, 261% 261% 265% 272% 
272% 292% 329% 

fitchana, 162^ figure, 164. 

hudsonica, 116% 30r; figure, 115. 

inutilis, 308^ 

lamellata, 108% 114% 236% 237% 
237% 238% 239% 312*, 317»; figure, 
109. 

litchfieldensis, 108% 116% 239% 317% 
318'; figure, 109. 

nucleolata, 174'. 

oblata, 162% 305% ^24*; figures, 103. 

pisum, 317% 

pleiopleura, 324". 

prolifica, 214% 265% 265% 266% 266% 
270% 329»; figures, 217. 

semiplicata, 114% 137% 310% 319», 
320«; figure, 138. 
rar., 250% 250^, 250% 
rar. angulata, 117*; figure, 118, 

transversa, 307% 307% 

ventricosa. 174% 250% 319% 323'. 
Camden chert, 174% 
Camillus shale, thickness, 120% 
Catskill formation. 227% 235% 302'; 

uses, 356% 
Catskill mountains, section of Devo- 
nian rocks made in, 275'-76*. 
Catskill slialy limestone, 139*. 
Cauda galli grit, 168% 229^. 
Caves, 119% 348--49'. 
Celestite, 113% 360% 
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Centronella glans-fagea, 295', 326*. 

glaucia, 330*. 
Ceramopora ? maculata, 324*. 
Ceratocephala tuberculata, 323*. 
Ceratolichas dracon. 329-. 

gryps, 329^. 
Ceratopora intermedia, 213^; figures, 

213. 
Chactetes «p., 236«, 306', 317^ 

(Monotrypella) arbusculus, IIT**. 
246», 282^ 291*, 297', 298-, 319', 
319%.324»; figure, 117. 

colliculatus, 297'. 

sphaericus, 308^ 
Chamberlin, T. C, cited, 346\ 
Champlainic formation, 99- 132*. 
Chonetes sp., 308\ 

cf, arcuatus, 299*. 

coronatus, 213^ 260% 261=, 261', 
266', 270*, 270*, 272», 304^ 329'; 
figures, 215. 

deflectus. 213», 26P. 265\ 292', 
292", 329"; figures, 216. 

hemisphericus, 295*, 326'. 

hudsonicus, 299', 305'. 

jerseyensis, 107*, 108', 317"; figure, 
109. 

mucronatus, 207\ 209», 213% 26P, 
265% 294% 329% 329'»; figures. 209. 

scitulus, 304% 

cf. setigerus, 304=. 
Chonophyllum, 298% 
Chonostrophia complanata, 305*, 324% 
€imitaria elongata, 262% 265% 331*. 
Cladopora styphelia, 300'. 
Clark, P. E., cited, 116% 131% 302% 

304% 306% 307% 308%. 310% 311% 

311% 316% 
•Clarke. John M., acknowledgments to, 

81%: cited, 83% 84% 104% 105% 112% 

173% 176% .177% 178% 178% 208% 

209% 225% 229% 231% 232% 234% 

235% 235% 299«, 299*: mentioned, 

133% 
Clarksville section, 292*-98% 
Clastic rocks, 93% 
Clear Creek limestone, 174% 
Climacograptus pungens, 302% 



Clinton beds, thickness, 120% 

Clinton shales, sec Brayman shales. 

Cobleskill limestone, 104^-11*, 125% 
236% 237% 248% 253% 257% 260*, 
311% 312*; line of contact with 
Brayman shales, 106%; thickness, 
107% 120'; fossils, 131% 239», 301% 
317=-18'; quarries in, 353'. 

Cobleskill valley, rise of, 86'-87'. 

Cocktail grit, 168% 

Coelospira Camilla, 295% 299*, 32H\ 
concava, 297% 305% 
dichotoma, 299% 305% 

Coenograptus gracilis, 302% 

Coeymans limestone,^ 114% 134*-36% 
239% 243% 246% 249% 253% 256% 
259% 259*, 280% 282% 283*. 284% 
285% 290% 291% 297% 301% 302% 
308^-10*; analyses, .355'»; fossils, 
136»-39% 319'-2P; thickness 134*. 
135% 290*; quarries. 354% 355% 

Coleolus tenuicinctum, 294% 331% 

Conglomerates, changes of beds from 
clay rocks to, 95*. 

Conocardium sp., 297'. 

cuneus, 183% 295% 326"; figures, 
185. 

Conolichas eriopis, 204% 329-': figures. 
205. 
hispidus, 327% 

Contact lines between formations, de- 
flection of, 87% 

Conularia eontinens rar. i ikHs 'V\\\ 
huntiana, 151% 323''; figures, 150. 
lata, 325*. 
pyramidal is, 321% 323% 

Coralline limestone, 104-5% 131% 
131% 

Corals. 107% 

Cordania arenicolus, :{27'. 

Corniferous limestone. 28(r. 

Cornulites arcuatus, 318% 

Coronocrinus polydactylus. 321% 

Coronura aspectans, 294% 329 . 
macrope, 329% 
myrmecophorus, 329'. 

Corycephalus regalis, 327% 

Countryman hill, section of, 28{)"-9l% 
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Crania aurora, 325'. 

pulchella, 299*. 
Crinoid segments, 289% 306*, 308*, 

319^ 
Crumpling in Lorraine time, 122\ 
Cryphaeus booth i var. ca Hi teles, 331". 
Cryptonella ( Eunella ) lincklaeni, 

214% 265*, 265*, 330^; figures, 216. 
Cuesta, 337*. 
Cushing, cited, 128*. 
Cyathophyllum hydraulicum, 317*. 

robustum, 195% 328*. 
Cycloceras T thoas, 190% 327*; figures, 

188. 
Cyclonema doris, 326% 
Cyphaspis coelebs, 324*. 

minuscula, 327*. 
Cypricardella bellistriatus. 273% 332'. 

complanata* 330'. 

gregaria, 273% 330% 332*. 

tenuistriata, 220*, 262% 265% 330'; 
figures, 218. 
Cypricardinia concentrica, 320°. 

crassa, 322% 

lamellosa, 285% 

planulata, 295% 326% 
Cyrtina biplicata, 326% 

dalmani, 310*, 321% 

hamiltonensis, 272% 295% 326% 328% 
330% 

rostrata, 305% 
Cyrtoceras sp., 294% 307% 318% 

aemulum, 327% 

alternatum, 329% 

citum, 328% 

(Rhizoceras) eugenium, 190% 200% 
295% 327% 328"; figures, 188. 

jason, 327% 328% 

morsum, 327% 
Cyrtolites expansus, 299% ?25% 

(Cyrtonella) mitella, 266% 331% 

pileolus, 265% 331% 332% 
Cyrtonella mitella, 266% 331% 
pileolus, 265% 331% 332^ 
Cytherina alta, 290*. 

Dale, cited, 316% 

Dalmanella perelegans, see Orthis 
(Dalmanella) perelegans. 



Delmanella planoconvexa, 280*, 2818, 
289% 296% 296% 305% 
subcarinata, see Orthis (Dalma- 
nella) subcarinata. 
ventricosa, 305*. 
Dalmanites sp., 250*, 318% 

(Synphoria) anchiops, 295% 299% 
327% 
var. armatus, 191% 327'; figure, 

192. 
var, sobrinus, 327% 
(Coronura) aspectans, 294*. 
calypso, 204% 329'; figure, 205. 
(Coronura) diurus, 329% 
(Coronura ?) macrops, 329% 
micrurus, 300% 309% 310% 321% 32^% 
(Coronura) rayrmecophorus, 329'. 
nasutus, 152% 300% ;323*; figures,. 

152. 
pleuroptyx, 152% 285% 289% 207% 
305% 307% 307% 308% 310% 321% 
323*; figures, 161. 
( Corycephalus ) regalis, 327% 
(Odontocephalus) se'enuriH, 204'» 

298% 329^ figures, 20.i. 
stemmatus, 305% 
tridens, 323% 
Dann*s hill, 79*. 
Darton, N. H., cited, 83% 284% 294% 

302% 313% 314% 316% 325% 
Davis, cited, 316% 340% 344% 
Decew^ille beds, 176% 176% 192% 227% 

231% 325°; fauna, 228% 
Decewville time, 228^ 
Delthyris perlamellosa, 320% 3J1'. 
Delthyris shaly limestone, 139^? 

upper, 153% 
Devonic, dividing line betwcnni Si I uric 
and, 133°; lower, 133*-79*; middle 
and upper, 180^-235% 
Diaphorostoma aplatum, 326% 
depressum, 322% 
desmatum, 299% 305% 
lineatum, 199% 328%-. figures 201. 
turbinatum, 328% 
unisulcatum, 328% 
ventricosum, 168% 299% 305% 325'; 
figures, 166. 
Dicranogmus ptyonurus, 318. 
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Dicranurus hamatus, 323*. 
Dictyocrinus squamiter, 32 1^ 
Didymograptus Sagittarius, 302 . 

tenuis, 302V 
Dignomia alveolata, 304*, 330*. 
Diphyphyllum sp., 193\ 
Diplograptus dentatus, 302*. 
Diplophyllum coralliferxim, 317*. 
Discites marcellensis, 212S 329^; fig- 
ure, 211. 
Diriconformity, term, 92". 
Drainage lines, development of, 336*- 

47*. 

East hill, 78"; section of lower part 
of, 239'-43^; general section, 251'- 
53V 

Eatonia medialis, 147% 280% 281', 
289V 296V 300V 307V 308V 322^ 
figures, 146 
peculiaris, 162V 281V 288V 300', 

305V 308V 324»; figures, 162. 
singulariB, 281', 296V 322V 

Eckel, Edwin C, cited, 84V 355V 

Economic geology, 353'-62V 

Edriocrinus sacculus, 305^. 

Elymella levata, 331V 

Emmons, Ebenezer, cited, 82V 358V 

Encrinal limestones, 163V 

Enterolasma caliculus, 317V 

Erosion features of the Schoharie re- 
gion, 347*-48V 

Esopus shales, 168--70V 177V 227V 
252V 255V 258V 279V 284V 288V 
296V 299*, 304"; thickness, 170»; 
uses, 356V 

Eunella lincklaeni, 214V 265V 265», 
330'; figures, 216. 

Euomphalus «p., 298V 

decewi, 199V 328"; figure, 201. 
disjunctus, 323V 

Favosites, 108V 298V 
sp., 193V 

basalticus, 195V 328'; figures, 194. 
conicus, 281V 285V 
epidermatus, 195V 328V 



Favosites helderbergiae, 134V 249V 
249V 281V 297V 301V 309V 310«, 
320», 321V 
var. precedens, 108V 112V 114V 
117V 238V 239V 239*, 317V 
318»; figure, 108. 
hemisphericus distortus, 328V 
niagarensis, 126'; figure, 126. 
proximus, 324V 

sphaericus, 285', 289», 289V 297% 
324V 
Fenestella sp., 260V 289V 297V ,317V 
319V 
biseriata, 294V 
hestia, 321V 
Fistulipora ? crassa, 324*. 
distans, 324V 
torta, 301V 324*. 
? triloba, 324V 
Foerste, A. F., cited, 174V 
Folding in Lorraine time, 121V 
Formations, succession of, 90V 
Fossils, lists published, 78V 
Fox kill valley, 87V 
Fragmental rocks, 93V 
Freeh, cited, 178V 

Gastropod «p., 301V 319V 

Gebhard, John, jr, cited, 82V 105V 

133% 357V 361V 361V 
Genesee shales, 222*. 
Glacial phenomena, 351'-52*. 
Glyptocardia specioea, 294V 
Glyptodesma erectum, 261V 330*. 
Gomphoceras absens, 327V 

beta, 327V 

clavatum, 327V 

conradi, 329V 

? cruciferum, 327V 

fax, 327V 

illaenus, 327V 

oviforme, 209V 329*; figures, 211. 

rude, 327V 
Goniatite (Agoniatite) limestone, 

see Agoniatite limestone. 
Goniatites (Parodiceras) discoideus, 
212V 294V 329^ figure, 211. 

(Agoniatites) expansus, 208*. 212V 
329'; figures, following p. 211. 

vanuxemi, 212V 
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Goniophora sp., 3;^2^ 
alata, 326'. 
glauca, 330^ 

haniiltoncnsis, 262\ 265', 266'. 330 \ 
perangulata, 183^ 320"; fifjures 

185. 
rugosa, 261*, 330«. 
truncata, 262', 330^ 
Gosseletia triquotra, 330', 
Grabau, A. W., cited, 10o\ i;J2», 178', 

298^ 340*. 
Graniniysia sp., 304*. 

alveata, 221', .331'; figures, 218. 
arcuata, 33 P. 
bisuleata, 265', 331'. 
cireularis, 331'. 
constricta, 331". 

( Sphenomya ) cuneata, 271*, 332*. 
ereeta, ^31». 
globosa, 33 P. 
lirata, 33P. 
obsoleta, 33 P. 
praecursor, 326". 
subarcuata, 332'. 
zonata, 33 P. 
Greenfield limestone, 120*. 
Guelph dolomites, thickness, 120^ 
Guyot, Arnold, on physical geography 
of the Schoharie valley, HO- SP; 
cited, 83'. 
Gyroceras sp., 318*. 

matheri, 204', 328*; figure, 20.r 
paucinodura, 204^ 328"; figures, 

204. 
spinosuni, 190", 327'; figures, 181). 
trivolve, 200^ 204=, .?2S»; figures, 
202. 

undulatum, 204', 204^ 328"; figure. 

203. 
validum, 327". 

Hall, James, cited, 82\ 82'-83', 83^ 

105», 188". 
Halysites catenularia r«r., 318\ 

catenulatus, 132', 313\ 317«. 
lar., 125"; figure, 125. 
Hamilton formation, 207'. 212"-13^, 

25P, 258», 272^ 274^ 284*, 286%' 



287% 292^-93', 303^-4*; thickness. 
213=; fossils, 213*-23*, 23P, 261% 
265', 268', 273% 288S 329^-3 P; 
quarries, 356*. 
Hamilton time, paleogeographic map, 

232. 
Hancock limestone, 174*. 
Harris, G. D., cited, 85% 286*, 290^. 
Hartnagel, C. A., cited, 85', 103', 
103'»-4', 104*, 104», 105', 107', 108', 
125% 13P, 13P, 132', 172\ 23«\ 
239», 31P, 313\ 317»; mentioned, 
239\ 
Hausmannia concinna. 327^ 
Heck, E. H., acknowledgments to, 

8P. 
Hederella sp., 317^ 
Helderberg Cement Co., section of 

strata at quarries of, 259*-60*. 
Helderberg formation, 133*, 17 P. 
Helderbergs, characteristic sections in, 
279'-316'*; southern, general sec- 
tion of strata, 302^-16*. 
High Falls shale, 124*, 313^ 
Hindia fibrosa, 306*, 308*, 309*, 309% 

309". 
Hipparionyx proximus, 159*, 174% 

28P, 288% 305*, 324«; figures, 159. 
Hollick, cited, 17 P. 
Holopea antiqua, 31 P. 

elongata, 31 P, 31 P. 319*, 323«. 
pervetusta, ^10*. 
subconica, 310*. 
Homalonotus sp., 318^ 

dekayi, 222', 33 P; figure, 220. 
Homocrinus scoparius, 319', 320*. 
Hormotoma sp., 310% 3 IP. 
Hudson river bods, 131', 28(;% 302% 

316'. 
Hyolithus ligea, 326-'. 
principalis, 326*. 

Ichthyorachis nereis, 32 P. 
llionia cf. canadensis, ^18'. 

galtensis, 318'. 

sinuata, 318'. 
Indian Ladder section, 283'-86'. 
Ingraham, H., cited, 294*. 
Iron pyrites, 36P-62*. 
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Ischadites bursiformis, 325\ 
squamifer, 324*. 

Isochilina «p., 308^ 308*. 

Ithaca formation, 223- 25=, 234'*. 
267*, 27 P, 273», 274*; thickness, 
223-; fossils, 332'; uses, 356\ 

Kaaterskill creek, section of Devon- 
ian rocks made in, 275^-76*. 
Kemp, cited, 128», 171'. 
Kionoceras darwini, 318^ 
Knox, section near, 279*-80'. 

Laevidentalium sp., 31 r. 
LamelUbranch, 309^ 
Le<la brevirostris, 330*. 
diversa, 330'. 
obscura, 330*. 
Lepadocrinus gebhardi, 137', 320'; 

figure, 137. 
Leperditia alta, 112«, U2\ 117% 
239«, 240», 246*, 248«, 25 1-, 282% 
290% 290", 291*, 291% 297% 298% 
301% 301% 310», 311% 311% 312% 
319% 320=; figure, 115. 
jonesi, 111% 238% 239% 257', 318% 

319% 
scalaris, 111% 132^, 318^; figure, 
111. 
Leptaena rhomboidalis. 145% 174% 
195'»-96', 236% 280^, 281% 285% 
289*, 289% 294% 296*, 296% 298% 
299% 300% 301% 304% 306% 306% 
307% 308% 309% 310% 313% 317% 
320*, 321% 325% 328*; figures, 144, 
194. 
ventricosa, 324% 
Leptaenisca concava, 296', 309*. 
Leptocoelia acutiplicata. 304% 305% 
flabellites, 162% 288% 299% 305% 
324«; figures, 164. 
Leptodesma rogersi, 293% 330". 
Leptostrophia becki, see Stropheodon- 
ta (Leptostrophia) becki. 
magnifica, 162% 305*; figures, 160. 
magniventer, 305*. 
oriskania, 299% 305*. 
perplana, 181% 304"; figures, 182. 



Lichas bigsbyi, 323*. 

(Ceratolichas) dracon, 329% 
(Conolichas) eriopis, 204% 329=; 

figures, 205. 
(Terataspis) grandis, 327% 
(Ceratolichas) gryps, 329% 
(Conolichas) hispidus, 327*. 
( Dicranogmus ) ptyonurus, 318% 
pustulosus, 321% 323% 
Liehenalia sp., 297% 307'. 
cf. concent rica, 317% 
torta, 289% 289% 308% 308% 309% 
309% 309% 309% 
Lime mudrocks, origin, 128'. 
Limoptera macroptera, 262% 331% 
Linden limestone, 174% 
Lindsley, cited, 316% 
Lindstroemella aspidium, 262% 330% 
Lingula centrilineata, 280% 281% 
ceryx, 325% 
densa, 304% 330% 
perlata, 320*. 321% 
punctata, 292% 330=. 
rectilatera, 321% 
spathata, 321% 
Lintner, Charles, acknowledgments 

to, 81% 
Lioclema ponderosuni, 324% 
Liopteria bigsbyi, 266', 271*, 272% 
293=, 330% 332% 
dekayi, 293=, 332% 
greeni, 330*. 
leai, 330% 
mitchelli, 330% 
troosti, 330*. 
Liorhynchus limitaris, 207% 329*. 
multicostum, 261% 329% 
mysia, 207*, 209% 251% 329% 329*; 
figures, 210. 
Little Schoharie creek, section along, 

261*-63% 
Lockport dolomites, thickness, 120% 
Longwood (Salina) shales. 125', 171% 
Lorraine beds, 99% 121% 242"'-43*, 
253*, 282''-83% 284=, 286*, 29 P. 
292*; thickness, 99% 
Lower Helderberg group, 133*; De- 
vonic age of higher portions, 133% 
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Lower Pentamerus limestone, see 

Coeymans limestone. 
Lower shaly limestone, 139*. 
Loxonema «p., 3 10*. 

com pactum, 320". 

fitchi, 310», 319». 

obtuBum, 320*. 

planogyratum. 320'. 

robustum, 326'. 

solidum, 326*. 

subattenuatum, 326^ 
Lunulicardium marcellense, 329*. 

rude, 329*. 
Lutaceous, term, 94'. 
Lutheran cemetery, section of city 

quarry behind, 243=-46*. 
Lutyte, term, 94*. 
Lyriopecten interradiatus, 330*. 

parallelodontus, 326*. 

Macrodon hamiltoniae, 265', 272', 

330». 
Manlius limestone, lll*-32*, 133*, 

136», I74», 240»-4P, 243»-46', 247'- 

48% 250"-6P, 263*, 256», 269*, 136% 

282», 284\ 286*, 290% 291', 292>, 

298S 30r-2S 3I0*-12«; thickness, 

114«, 116«, 290«; fossils, 319«; 

quarries, 364% 355'; analyses, 355*. 
Marcellus shale, 206»-9% 231*, 251% 

262% 268% 284% 286% 287% 293'-94»; 

thickness, 208*; fossils, 209*-12% 

329*; bituminous shale or coal, 

362\ 
Mariacrinus macropetalus, 323\ 

stolaniferus, 32 1*. 
Mather, William W., cited, 82% 133% 

153% 290% 290*, 362% 
Mayham, Claude, acknowledgments 

to, 81". 
Medina sandstones, 123% 123% 124"; 

thickness, 120% 
Megalanteris ovalis, 162% 299% 305% 

324»; figures. 166. 
Megambonia «p., 310% 

aviculoidea, 291% 298% 319% 319% 
320^ 

bellistriata, 326% 

cordiformis, 322% 

lamellosa, 325\ 



Megambonia lata, 322*. 

oblonga, 322*. 

obscura, 322*. 

ovoidea, 319*. 

rhomboidea, 322*. 

suborbicularis, 322*. 
Melocrinus pachydactylus, 135% 13n% 

243% 320*; figure, 135. 
Meniscus limestone, 174^ 
Meristella, 174% 174% 

fip., 307% 307% 307*. 

arcuata, 147% 289% 296% 322=^; 
figures, 148. 

bella, 296% 322*. 

doris, 326*. 

laevis, 147% 280% 281% 285% 296% 
297% 306% 308% 309% 319*, 322^; 
figures, 147. 

lata, 174% 281% 288% 305% 324^ 

lentiformis, 305^. 

nasuta, 183% 196% 295% 326% 328^ 
figures, 183, 198. 

princeps, 147% 156% 322*, 323-. 
figures, 148. 

subquadrata, 322*. 

(Pentagonia) unisulcata, 196% 294% 
295% 328*; figures, 199. 
Metaplasia pyxidata, 281% 305% 324^ 
Michelinia lenticularis, 321*. 
Microdon (Cypricardella) bellistri- 
atus, 273% 330% 332*. 

gregaria, 273% 530% 332*. 

tenuistriatus, 220% 262*, 265% 330^ 
figure, 218. 
Mix and O'Reilly's quarry, section of 

lower part of, 239^-43*. 
Modiolopsis dubia, 282% 291% 310\ 

312% 319*. 
Modiomorpha arcuata, 330*. 

concentrica, 261% 293% 304% 330 \ 

mytiloides, 261". 33p«. 

putilla, 326*. 

regularis, 326*. 

schohariae, 326°. 

subalata, 261% 330*. 
Moheganter hill, 79'; section of 

north end of, 260*-61»; section of 

western slope, 263^-67% 
Mopotrypa colliculata, 324*. 

? helderbergiae, 321*. 
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Monotrypa monticulata, 324*. 

? spinulosa, 319*. 

tabulata, 328». 
Monotrypella abrupta. 320*, 324». 

arbusculus, see Chaetetes (Mono- 
trypella) arbusculus. 

colliculata, 281». 

sphaerica, 305-, 308*, 309*, 309'. 

tabulata, 300». 
Mudrocks, 93*; origin, 128». 
Murchisonia extenuata. 319*. 

minuta, 310'. 

? terebrans, 318*. 
Mytilarca »p., 318*. 

pyramidata, 326*. 

Naples beds, 223', 235-. 
Nautilus bucinum, 33 P. 

(Discites) marcellensis, 212^ 329'; 
figure, 211. 

oriens, 329*. 
New Salem, section south of, 291*- 

92*. 
New Scotland beds, 136*, 139*-41*, 

171», 174*, 253S 256S 258*, 280S 

281*, 282*, 285*, 289*, 296^-97*, 300*- 

1\ 307*-8*; thickness, 14P; fossils^ 

141*-52*, 321*-23*, 324\ 
Newberria claypolii, 292*. 
North river bluestonc, 222*. 
Nucleospira «p., 310*. 

concinna, 326*. 

ventricosa, 286', 289', 305', 306% 
309S 322>. 
Nucula bellistriata, 214*, 26 1», 284*, 
304*, 330*; figures, 217. 

corbuliformis, 304*. 

randalli, 261*, 330'. 
Nuculites cuneiformis, 330*. 

oblongatus, 265', 273*, 284*, 304*, 
330*. 

triqueter, 26 P, 284*, 304*, 330*. 
Nyassa arguta, 220*, 265", 266', 270*, 
293', 304', 331'; figures, 218. 

recta, 304», 331'. 

subalata, 331*. 

Odontocephalus selenurus, 204*, 
298*, 329'; figures, 205. 



1 Odontochile calypso, 204*; figure, 205. 
! Oehlertella exilis, 330*. 
' Oncoceras trusitum, 318*. 
Oneida conglomerate, 120*. 
Oneonta beds, 223», 225*-27% 233*, 
234', 235*, 262', 267*, 303*; thick- 
ness, 225' ; uses, 356*. 
Oniskethau creek section, 292*-98\ 
Onondaga limest<me, 176*, 193*-95*, 
252*, 255*, 258*, 279', 284', 286*, 
288*, 294*, 298', 304*; thickness, 
120*, 193*; fossils, 195»-206*, 328*- 
29'; origin of fauna, 227*; quarries, 
356*. 
Onondaga time, paleogeographic map, 

229. 
Ontario formation, 99'-132*. 
Orbiculoidea ?, 304*. 
ampla, 288*. 
(Lindstroemella) aspidium, 262*, 

330*. 
discus, 297-. 
cf, media, 271*, 332^ 
randalli, 330*. 
Oriskania «p., 306*. 

navicella, 305*. 
Oriskany beds, 157*-69*, 173*, 174*, 
175*, 176*, 252*, 255*, 258*, 279*. 
280', 285*, 288*, 296*-96*, 299*, 304»- 
6*; fossils, 159*-68*, 279*, 324*-25*; 
thickness, 176*, 177*; absence in 
western New York, 176*; uses, 356*. 
Orthis »p., 288*, 297'. 

(Rhipidomella) alsus, 181', 295*, 
325*; figures, 181. 
discus, 296*. 
(Schizophoria) impressa, 304*. 

multistriata, 289% 
(Rhipidomella) musculosa, 162*, 
281*, 288', 30,V, 324*; figures, 
160. 
oblata, 141', 174*, 174*, 280*, 285', 
289', 296*, 296', 305', 306*, 
306*, 307*, 307', 3U»-, 309*, 
321'; figures, 141, 142. 
emarginata, 309*. 
peloris, 295*, 326*. 
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Orthis (Dalmanella) perelegans, 141', 
280*, 28r, 296S 305*, 306*, 307', 
308«, 309S 309*, 309*, 32 P; 
figures, 142. 
planoconvexa, 280*, 281», 289^ 
296», 296^ 305'. 
plicate, 290*. 

(Schizophoria) propinqua, 295*. 
(Orthostrophia) strophomenoides. 

296*, 297^ 
(Dalmanella) subcarinate, 14r, 
280*, 28r, 296', 310*, 321'; 
figures, 142'. 
testudinaria, 286*. 
Orthoceras, 239*, 320». 

«p., 289*, 295*, 304*, 310*, 318% 319'. 

arenosum, 326*. 

camosum, 327*. 

cingulum, 327^ 

clavatum, 320». 

collatum, 327*. 

crotelum, 262*, 331*. 

duramen, 327*. 

erion, 327*. 

expansum, 318\ 

fluctum, 327'. 

fustis, 329*. 

helderbergiae, 161*, 320», 323*. 

longicameratum, 320*. 

(Actinoceras?) luxiim, 188*, 327^; 

figures, 187. 
marcellense, 208*, 209*, 252S 329^ 

figures, 210. 
masculum, 327*. 
medium, 327*. 
multicinctum, 327*. 
oppletum, 327*. 
pauciseptum, 320", 323«. 
pelops, 188', 326»; figure, 187. 
perstriatum, 320», 323=. 
pervicax, 327*. 

pravum, 190', 327"; figure, 187. 
procerus, 327*. 
rarum, 327*. 
rude, 320', 323'. 
stylus, 188». 327*; figure, 187. 
subtextile, 320*. 
subulatum, 207*, 329*. 
tentelus, 327*. 
tetricum, 327*. 



Orthoceras thettor, 329*. 

(Cycloceras ?) thoas, 190*, 327*; 

figures, 188. 
vastetor, 327*. 
vicinus, 329*. 
zeus, 295*, 326'. 
Orthonote carinate, 331*. 
ensiformis, 331*. 
parvula, 304*, 331*. 
undulata, 223*, 270*, 271*, 272*, 
331*, 332*; figures, 224. 
Orthopora rhombifera, 321*. 
Orthostrophia strophomenoides, see 
Orthis (Orthostrophia) strophom- 
enoides. 
Orthothetes fip., 309*. 
arctostriatus, 261*. 
bccraftensis, 299*, 300*, 305*. 
chemungensis, 261*. 

var. arctostriatus, 329*. 
interstriatus, 108«, 239*, 312*, 317% 

318*; figure, 109. 
pandora, 195*, 295*, 298*, 326", 328*; 

figures, 194. 
woolworthanus, 145*, 145*, 281\ 
285% 289*, 296*, 297*, 300*, 305*, 
306*, 307', 307*, 308*, 310*, 321*; 
figures, 143. 
Ostracods, 307% 310*, 311*. 
Oswego sandstone, thickness, 120*. 
Overlap of strato, 92'-98\ 

Palaeoneilo constricte, 265% 284*, 
293', 330*. 

emarginate, 261*, 330», 332». 

maxima, 261*, 293*, 330*. 

perplana, 330*. 

plana, 271*, 304*, 332*. 

tenuistriate, 261*, 265*, 330*. 
Palaeopinna fiabellum, 325*. 
Palaeosolen siliquoideua, 331*. 
Palenville, section of Devonian rocks 

made in, 275'-76*. 
Paleozoic coastel plain, 336*. 
Paleschara ? dissimilis, 324*. 
Panenka dichotoma, 183*, 326*; figtire, 
185. 

ventricosa, 329*, 
Panther creek, sections, 268^-74*. 
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Paracyclas lirata, 261*, 261*, 266», 
304S 33P. 
tenuis, 332*. 
Parazyga deweyi, 286', 305', 309\ 
Parodiceras discoideum, 212*, 294*, 

329'; figure, 211.- 
Peneplanation of region, 341*. 
Pentagonia unisulcata, 196', 294', 

295*, 328»; figures, 199. 
Pentamerella arata, 183', 199', 294% 
295*, 326*, 328*; figures, 184. 
pavilionensis, 292*. 
Pentamerus (Sieberella) galea tus, 

282*. 
Pentamerus limestone, 282' 283*, 

284', 285*, 290*; upper, 153'.' 
Phacops cf, bombifrons, 299*. 

cristata, 191*, 295*, 327'; figures, 
191. 
var, pipa, 294*. 
logani, 151*, 297*, 306*, 307*, 307*, 

308*, 310*, 323*; figures, 151. 
rana, 222% 331*; figures, 220. 
Phaenopora tenuis, 321*. 
Phanerotinus laxus, 200', 328*; figure. 

201. 
Pholadella radiata, 331*. 
Pholidops sp., 307», 310*. 
areolata, 325*. 
ovata, 305*. 
terminalis, 305*. 
Phragmoceras corallophilum, 318*. 
Phyllograptus angustifolius, 302*. 

postremus, 302*. 
Physiography of the Schoharie 

region, 333*-52*. 
Pittsford shale, thickness, 120". 
Platyceras «p., 309*. 
agreste, 323*. 
arcuatum, 323'-. 
bisulcatum, 322*. 
clavatum, 323*. 
crassum, 328'. 
curvirostrum, 323*. 
dumosum, 199', 294*, 304*, 328'; 

figures, 201. 

elongatum, 323'. 

? tar., 323'. 



Platyceras gebhardi, 151*, 297*, 305*, 
322'; figures, 149. 
gibbosum, 281*. 
incile, 322*. 
intermedium, 322*. 
multisinuatum, 322'; figures, 150. 
nodosum, 168*, 288', 305*, 325*, 

328'; figure, 167. 
obesum, 323*. 
perlatum, 322*. 
per plica tum, 322*. 
pileiforme, 322*. 
platystwna, 322*. 
alveatum, 322*. 
plicatile, • 322*. 
plicatum, 323'; figi^, 150. 
pyramidatum, 323'. 
reflexum, 305*. 
retrorsum, 285% 322'. 

abnorme, 322'. 
robostum, 322'. 
sinuatum, 322'. 
spirale, 322*; figure, 150. 
subnodosum, 325'. 
sulcoplicatum, 322*. 
tenuiliratum, 281*, 322*. 
tortuosum, 526*, 
trilobatum, 322'. 
undatum, 328'. 
ungui forme, 322*. 

ventricosum, 151*, 280*, 285', 207% 
322*; figures, 149. 
Platycrinus tentaculatus, 321*. 
Platyostoma «p., 308', 308*. 

ventricosum, 288*. 
Plethomytilus arenaceus, 326*. 
oviform is, 330*. 

Plethorhyncha barrandei, 162"; figure, 
163. 

fitchana, 305% 324'. 

pleiopleura, 162% 305*; figures, 163. 
Pleurotomaria sp., 318*. 

arata, 183% 326''; figures, 185. 

capillaria, 221% 331"; figure, 219. 

filitexta, 33P. 

labrossa, 323*. 

rotalia, 304*. 

? subdepressa, 318% 



Digitized by 



Google 



382 



NEW YORK STATE MUSEUM 



Pleurotomaria sulcomarginata, 221*, 
331'; figures, 219. 

trilex, 331*. 
Pocono beds, 235*. 
Poleumita cf. crenulata, 318*. 
Polypora lilaea, 324*. 
Port Ewen limestones, 252% 255', 2S8*, 

300S 306% 
Portage beds, 235*. 
Portage time, paleogeographic map, 

234. 
Portland cement industry, 354*. 
Productella dumosa, 266*, 330% 

navicella, 328*. 
Proetus fip., 307% 318% 

angustifro^, 327% 

clarus, 206% 329*; figure, 205. 

conradi, 327% 

crassimarginatus, 192% 327*; fig- 
ures, 192. 

folliceps, 206% 329'; figure, 205. 

hesione, 327'. 

protuberans, 308% 310*, 321% 

rowi, 331% 
Prosser, Charles S., cited, 83% 84% 

85% 100% 127% 207% 213% 223% 225% 

225% 236% 236% 255% 255*, 255% 

267% 279% 288% 290% 302% 303% 

317% 
Prothyris lanceolata, 272% 331% 
Protomya elongata, 331% 
Pterinea aequiradiata, 322*. 

bellula, 322«. 

communis, 297% 322*. 

flabellum, 221% 202% 265% 266% 
272% 293% 330*; figures, 219. 

gebhardi, 162»; figure, 166. 

pauciradiata, 322% 

schohariae, 322% 

securiformis, 108% 239% 318% 319% 
322% 

subplana, 318% 

subrecta, 318% 

tenuilamellata, 322% 

textilis, 250% 319% 322% 

rar. arenaria, 162*; figure, 165. 
Pterinopecten proteus, 299% 

undosus, 262*, 330*. 

vertumnus, 330% 



Pteroceras ? eugenium, 190% 327% 
Ptilodictya nebulosa, 297% 
Ptiloporina pinnata, 328% 
sinistralis, 325% 

Bed conglomerate sandstone, 303% 
Rensselaeria aequiradiata, 307% 323% 
elliptica, 322% 
mutabilis, 307% 

ovoides, 162*, 280*, 288% 299% 305% 
324*; figures, 164. 
Reticularia fimbriata, 326% 328*. 
Rhipidomella «p., 309% 

alsa, 181% 295% 325*; figures, 181. 

assimilis, 323% 

discus, 296% 

eminens, 321% 

mitis, 325% 

musculosa, 162% 281% 288% 305*, 

324*; figures, 160. 
oblata, see Orthis (Rhipidomella) 

oblata. 
peloris, see Orthis (Rhipidomella) 
peloris. 
Rhizoceras eugenium, see Cyrtoceras 

(Rhizoceras) eugenium. 
Rhynchonella (Uncinulus) campbel- 
lanus, 155% 281% 289% 300% 306% 
307% 307% 323^; figures, 156. 
congregata, 292*. 
formosa, 297% 
lamellata, 318% 

(Uncinulus) nobilis, 155% 289*, 
307% 323^ figures, 156. 
nucleolatus, 146% 281% 296% 308% 
309% 309% 322'; figures, 144. 
semiplicata, 297% 
transversa, 289% 

(Uncinulus) vellicatus, 146% 280% 
281% 285% 289% 296% 307% 322^ 
figures, 146. 
Rhynchospira «p., 310% 
excavata, 301% 
globosa, 309% 3ia% 
Richmond shales, 122% 
Ries, Heinrich, cited, 84% 172% 354% 

355% 
Rochester shale, thickness, 120% 
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Rogers, W. B., cited, 176». 

Rondout waterlime, lll*-32*, 237% 
237% 238»-39', 24P-42», 248«, 25P, 
253*, 267S 259»-60», 282% 286% 292% 
311*; thickness, 113% 114% 116% 
128^ fossils, 318'-19'; quarries, 
354% 355*; strontium deposits, 357% 

Rosendale cement, 125*, ^11% 312^- 
13'; thickness, 126'; irregulariti«;3 
in deposition of, 130; manufacture, 
354»; analysis, 354% 

Rowe, Richard B., cited, 84% 127% 

Rubble rocks, 93% 

Rudaceous, term, 94% 

Rudyte, term, 94% 

Ruedemann, cited, 302*. 

Salina beds, 125% 230% Her also 
Brayman shales; Longwood (Sa- 
lina) shales. 

Sandstones, changed of beds from 
clay rocks to, 95*. 

Schizodus appressus, 202% 271% 273% 
331% 331% 332% 
cf, ellipticus, 271% 332% 
? fissus, 326% 

Schizophoria impressa, see Orthis 
( Schizophoria ) impressa. 
multistriato, 165% 307% 323«; fig- 
ures, 156. 
propinqua, see Orthis (Schizopho- 
ria) propinqua. 

Schoharie, how reached, 78^; situa- 
tion, 78% 

Schoharie creek, section along, 276'- 
78% 

Schoharie grit, 178% 180^-81% 227% 
229% 252% 255% 258% 284% 288% 
295% 299% 304^; thickness, 180»; 
fossils, 18P-92% 230% 325^-27% 

Schoharie region, erosion features, 
347*-48*; list of fossils found in, 
317'-32«; physiography of, 80^-81% 
333'-52*; in its relation to man, 
353'-02»; rise of valley, 86^ char- 
acteristic sections, 236*-78^; stra- 
tigraphy of, 86^-235% 



Schuchert, Charles, cited, 86% 104% 
105% 108% 112% 170», 172% 172% 
176», 176% 176% 178% 178% 192», 
228% 230% 233% 235% 236% 318»; 
mentioned, 133% 

Scutella limestone, 163% 165% 

Sections in the Schoharie region, 
characteristic, 236*-78% 

Shawangunk grit, 123% 314*^ age, 
126% 

Shawangunk mountain, stereogram 
of, 314. 

Shepard, Charles U., cited, 349% 368*- 
60% 

Sherburne formation, 222*-23% 262* 
266% 267% 273", 274% 303«; thick- 
ness, 222«; fossils, 332*; uses, 356% 

Sherwood, Andrew, section of Devo- 
niac rocks made in the Catskill 
mountains at Palenville; Kaaters- 
kill creek, New York, 276*-76% 

Andrew & Clark, section along 

the Schoharie creek, 276'-78'; cited, 
82% 

Sias, Solomon, acknowledgments to, 
81«; cited, 86% 103% 353% 

Sieberella galeata, 137% 157% 173% 
173% 246% 249% 283% 290*, 297% 
301% 301% 308% 309% 30'J% r^09», 
309% 309», 320«; figures, 138. 
pseudogaleata, 139% 153% 157% 252% 
289% 300% 306% 307% 307', 323^; 
figures, 156. 

Siluric and Devonic, dividing line, 
133% 

Siluric formation, see Ontario forma- 
tion. 

Siluro-Champlainic contact, 127% 

South hill, 79% 

Spar, 360% 

Sparry limestone, 153% 

Sphenomya cuneata, 271% 332% 

Sphenotus cuneatus, 223% 2713% 331% 
332'; figures, 224. 
solenoides, 262% 331% 
subtortuosus, 331% 
truncatus, 223% 271% 331% 332»; fig- 
ures, 224. 
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Spirifer «p., 273*. 

acuminatus, 196^ 261*, 202", 328% 

329'; figures, 197. 
arenosus, 162% 280', 288% 299% 

305% 324'; figures, 161. 
audaculus, 261% 272% 329% 
concinnus, 155% 252% 289% 296% 

300», 300% 306% 306% 300% 307% 

309% 323"; figures, 156. 
corallinensis, 108% 114% 11 (J% 132% 

239% 301% 317% 318*; figures, 

109,115. 
cyclopterus, 174% 280% 281% 285% 

289*, 289% 296% 305% 307% 308% 

309% 309% 321% 
divaricatus, 196», 328*; figures, 198. 
duodenarius, 196% 294% 295% 326% 

328^ figures, 197. 
eriensis, 108% 114% 132% 245% 301% 
3ir, 318»; figure, 109. 

t?ar., 116'; figure, 115. 
fimbriatus, 295% 332% 
granulosus, 212% 212% 213% 260% 

261% 261% 265% 268% 270% 270», 

271% 272% 304% 329'; figures, 214. 
grieri, 326% 
macer, 294% 326% 

macropleura, 145% 280% 281% 285% 
289% 296% 300», 308% 310', 321'; 
figures, 144. 
mesastrialis, 223% 271'. 271% 332'; 

figures, 224. 
modestus, 305% 
mucronatus, 213% 224% 261', 261% 

265% 265% 265% 260% 206% 270% 

270% 271% 272% 273\ 292% 304% 

320% 332'; figures, 215. 
murchisoni, 102% 280% '288% 299% 

305% 324'; figures, 101. 
octocostatus, 309% 
perlamellosus, 145% 280% 281% 283% 

285% 2H0% 296% 297% 300% 301% 

306% 306% 307% 307% 308% 309\, 

309'; figures. 144. 
pyxidatuR, 288% 

raricosta, 205% 298% 326% 328% 
saffordi, 305% 
tribulis, 305% 
tullius, 261% 273% 329% 332=. 



Spirifer vanuxemi, 1 12*, 1 12% 1 14% 1 17' 
239% 240% 240', 244% 245% 246' 
248% 248«, 248% 250*, 250', 250», 
251% 256», 282% 282'. 286". 290*. 
290«, 291% 291% 297% 297% 298% 
301% 310% 311% 311% 312% 319% 
319*; figure, 115. 
varicoaiw, 208*. 
Spirophyton (Taonurus) caudagalli 
157% 168% 170«, 252% 255% 279% 
288% 288% 295% 304'. 305*; fig- 
ures, 169. 
velum, 222», 260% 261% :wr; fig- 
ure, 221. 
Spirorbis «p., 318*. 
laxus, 319% 320% 
Sponge, 309'. 
Square lake limestone of Aroostook 

county. Me., 172% 
Stafford limestone, 232% 
Stenoschisma altiplicatum, 147% 297*; 
figures, 146. 
formosum, 147% 155«, 280% 23JH,. 
297% 307% 307% 309% 322\ 323-; 
figures, 146. 
Stevenson, J. J., cited. 84% 174% 
Stormville shales and sandstcnes,. 

173% 
Straparollus clymenioides, 32C*. 

inops. 326% 
Strata, age and structural relations^ 

88»-98% 
Stratigraphy of the Schoharie region,. 

86^-235% 
Streptelasma sp., 295% 

strictum, 280% 281% 285% 289», 289% 
297% 321% 
Stromatopora ( Syringostroma ) , 108% 
298% 
sp., 125% 301% 
cf nntiqua, 114% 117% 239% 317% 

318'; figure, 115. 
constellata, 317% 
Strontium, 357'-61% 
Strophalosia truncata, 207% 209% 

251% 292% 329% 330* ; figures, 210. 
Stropheodonta, 174% 
«p., 307% 
alveata, 325% 
arata, 306% 308=. 
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Stropheodonta (Leptostrophia) becki, 
145S 145% 280», 289% 296*, 296', 
300*, 305», 307', 307% 308% 308% 
310=, 32P; figures, 143. 
bipartite, 317% 318\ 
callosa var.y 325*. 
concava, 294'. 
crebistriata,. 326^ 
demissa, 295% 325% 
hemispherica, 196% 326% 328*; fig- 
ures, 196. 
inaequiradiata, 196% 295%326%328»; 

figures, 195. 
lincklaeni, 324^ 
magnifica, 300% 324% 
magniventra, 288% 324% 
cf. panulata, 310% 
parva, 181% 32«^; figures, 181. 
patersoni, 326% 328'. 
perplana, 261% 295% 326% 329". 
planulata, 320". 
punctulifera, 281% 
textilis, 294% 317% 
( Brachyprron ) varistriata , 1 1 4 ', 
117% 137% 240% 243% 243% 249*, 
250% 250», 250% 282% 283% 297% 
298% 307% 309% 310% 311% 319% 
319% 320»; figures, 115, 137. 
var, arata, 296% 301% 
Stropbomena woolworthana, 297'. 
Stropbonella »p., 308% 

ampla, 181% 196% 296% 326% 328*; 

figures, 182. 
cavumbona, 280*, 285«, 308% 321% 
? conradi, 320*. 
beadleyana, 145% 146% 300% 321«; 

figures, 143. 
leavenworthana, 306*, 310*. 
punctulifera, 260% 280*, 283% 289% 
296% 296% 297% 308% 308\ 309% 
309*, 309% 319% 320% 321% 
radiata, 307% 
varistriata, 309% 
Strophostylus elegans, 322'. 

expansus, 168% 325'; figure, 167. 
T rotundatus, 323% 
unicus, 326% 
Structural relations of strata, 88'-98*. 
Styliolina fissurella, 207*, 207% 207% 
209% 251% 329*; figures, 210. 



Sunset hill, 79*; section of north slope 

of, 258»-59». 
Synphoria anchiops, see Dalmanites 

(Synphoria) anchiops. 
Syracuse beds, thickness, 120*. 
Syringostroma «p., 126% 301*. 

Taonunis caudagalli, 157% 168% 170% 
252% 255% 279% 288*. 288% 295% 
304% 306»; figures, 169. 
Tellinomya equilatera, 108% 318- ; fig- 
ure, 109. 
nucleiformis, 282% 319% 
Tellinopsis subemarginata, 262% 265', 

331% 331% 
Tentaculite limestone, 112% 133% 173% 

284% 290*. 
Tentaculites, 250^ 
«p., 236% 318% 332*. 
bellulus, 293% 331% 
elongatus, 289% 297% 305% 306% 

323% 324*. 
gracilistriatus, 329*. 
gyracanthus, 112% 112% 112% 117% 
240% 246% 248% 282*, 282% 286% 
286% 290% 290*, 291% 298% 311% 
319«, 320^; figure, 116. 
irregularis, 319% 
ornatus, 290% 

scalariformis, 200% 328'; figure, 
202. 
Terataspis grandis, 8ee Lichas (Tera- 

taspis) grandis. 
Terrace mountain, 79*. 
Thamniscus multiramus, 328% 
Thysanocrinus »p., 317% 
Transition beds, 239»-40% 243% 247% 
249'-50% 263% 256% 286% 291% 291% 
297% 
Trematopora «p., 317'. 
Trematospira »p., 297'. 

globosa, 280*, 281% 285% 289". 
multistriata, 280', 281% 289% 321% 
Trenton limestones, 128*. 
Trigonograptus ensiformis, 302% 
Trinucleus concentricus, 286% 
Trochoceras barrandei, 327% 
biton, 327% 

dio, 190% 327*; figures, 189. 
discoideum, 327% 
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Trochoceras (Pteroceras ?) euge- 
nium, 190% 327«; figure, 190. 

expansum, 327'. 

gebhardi, 107', IIP, 132», 518*; fig- 
ures, 110. 

obi iqua turn, 327^ 

orion, 327*. 

pandion, 327*. 

turbinatum, 318*. 
Tropidoleptus carinatus, 214% 223*, 

266', 266«, 270», 273«, 273% 292% 

330', 332'; figures, 217. 
Tully limestone, 222*. 

Ulrich, cited, 104*, 170», 178', 235'. 
Uncinulus abruptus, U5\ 289*, 296», 
322* ; figures, 145. 
campbellanus, 155», 281% 289», 300', 
306*, 307^ 307', 323'; figures, 
156. 
mutabilis, 137', 250% 283', 290», 
297', 309% 319% 320«; figures, 
138. 
nobilis, 155», 289% 307% 323'; fig- 
ures, 156. 
nucleolatus, 145% 281% 296% 308% 

309% 309^, 322«; figures, 144. 
pyramidatus, 283', 296». 
vellicatus, 145% 280% 281% 285% 
289% 296% 307% 322»; figures, 
146. 
Unconformities, 91% 
Upper Helderberg group, 133% 
Utica formation, thickness, 99% 



van Ingen, G., cited, 116% 131% 302% 
304% 306'. 307% 308% 310«, 311% 
311% 316% 

Vanuxem, cited, 290% 

Vermipora robusta, 324'. 
serpuloides, 324% 

Vernon shale, thickness, 120*. 

Vromans Nose, 79'; section of, 267'- 
68% 

Vroman's quarry, section in, 237'- 
39'; section of syndicate quarry in 
the hillside behind, 249^-51% 

Walcott, cited, 286% 

Waterlimes 128% 

Weller, cited, 228% 228% 

West hill, 79*; general section, 253'- 
67% 

Whitfieldella cf, nitida, 301% 

nucleolata, 108% 239», 317% 319* ^ 
figure, 109. 

Wilbur limestone, 125% 131% 313% 

Williams, H. S., cited, 172% 

Wilson, Alfred W. G., cited, 128% 
345% 

Wilsonia ventricoaa, 155% 289*; fig- 
ures, 156. 

Zaphrentis «p., 193% 295% 298% SUK 
comiculum, 294% 
gigantea, 294% 
prolifica, 195', 328«; figure, 194. 
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Bound also with museum reports ai-date of which they form a part; the first botanist's report 
appeared in theaxst museum report and is numbered ai. Reports 21-24, a9, 31-41 were not published 
separately. 

Separate reports for 1871-74, 1876, i888-<>6 and 1808 (Botany 3) are out of print. Report for 
1897 may be had for 40c ; 1899 for acc ; 1900 for ecc. Since i^oi these reports have been issued as 
bulletins [jr/> Bo s-8l. 

Descriptions and illustrations of edible, poisonous and unwholesome fungi of New York have 
also been published in volumes 1 and 3 of the 48th (1894) museum report and in volume i of the 49th 
(1805). S»si (1897), sad (1898), 54ih (iqoo). ssih (1901), 56th (1902), 57th (1903) and 58th (1904; reports. 
The descriptions and illustrations of edible and unwholesome species contained in the 49th. s>st 
and sad reports have been revised and rearranged, and, combined with others more recently 
prepared, constitute Museum memoir 4. ^->^ j 
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Museum bulletins 1887-datc. (). To advance subscribers, $2 a year or $t 
a year for division (i) geolofiy, economic geology, paleontology, miner- 
(floi^y: 50c each for divisions (2) general zoology, archeology and miscellan- 
eous, (3) botany, (4) entomology. 

Bulletins are also found with the annual reports of the museum as follows : 
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The fifi^ures in parenthesis in the following^ list indicate the bulletin's number as a New York 
State Museum bulletin. 

Qeoloffy. 01 (14) Kemp, J. F. Geology of Moriah and Wcstport Tonm- 
ships, Essex Co. N. Y., with notes on the iron mines. 38p. 7pl. 2 maps. 
Sep. 1895. 10c. 

oa (19) Merrill, F. J. H. Guide to the Study of the (Jeolorical Collections 

of the New York State Museum. i62p. iigpl. map. Nov. 1898. \SOc\ 
08 (81) Kemp, J. F. Geology of the Lake Placid Region. 24p. ipl. map. 

Sep. 1898. sc 
04 (48) Woodworth. J. B. Pleistocene Geology of Nassau Cx)unty and 

Borough of Queens. 58p. il. gpl. map. Dec. 1901. 2Sc. 
05(56) Merrill, F. J. H. Description of the State (Geologic Map of 1901. 

42p. 2 maps, tab. Oct. 1902. loc. 

06 (77) Gushing. H. P. Geology of the Vicinity of Little Falls, Herkimer 
Co. 98p. il. I5pl. 2 maps. Jan. 1905. jor. 

07 (83) Woodworth, J. B. Pleistocene Geology of the Mooers Quadrangle. 
620. 25pl, map. June 1905. 2^c. 

08 (84) Ancient Water Levels of the Champlain and Hudson Valleys. 

2o6p. iipl. 18 maps. July 1905. 45c. 

09 (95) Gushing, H. P. (Ecology of the Northern Adirondack Region. i88p. 
I5pl. 3 maps. Sep. 1905. 30c. 

010 (96) Ogilvie, L H. Geology of the Paradox Lake Quadrangle. 54P. 
il. i/pl. map. Dec. 1905. soc. 

Woodworth, J. B. & Harlnaj^cl, C. A. Miscellaneous Papers. Prepared. 

Cnntrnts: Woodwortb, J. B. Postjflacial Faults of Eastern New York. 

Hartnapel, (!. A. Sira'igraphic Relations of the Oneida Conglomerate. 

The Siluric and Lower Oevonic Formations of the Schunnemunk Mountain Region, 

Fairchild, H. L. Glacial Waters in the Erie Basin. Prepared. 

Drunilins of New York, In preparation. 

Gushing, H. P. Geolog}- of the Theresa Quadrangle. In preparation. 

(icolopTN' of the LonR Lake Quadrangle. In preparation. 

Bcrkev, C. P. Geology of the Highlands of the Hudson. In preparation. 
Econoklo geology. Egl (3) Smock, J . C. Building Stone in the State of 

New York. I52p. Mar. 1888. Out of print, 
Eg2 (7) First Report on the Iron Mines and Iron Ore Districts in 

the State of New York, t^yop. map. June 1889. Out of print. 

EgS (10) Building Stone in New York. 2iop. map, tab. Sep. 1890. 40c, 

Eg4 (11) Merrill. F. J. H. Salt and Gypsum Industries of New York. 9tp. 

I2pl. 2 maps, II tab. Ap. 1893. [50c] 
Eg5 (12) Ries, Heinrich. Clay Industries of New York. I74p. 2pl. map. 

Mar. 1895. 30c, 
Eg6 (15) Merrill. F. J. H. Mineral Resources of New York. 224p. 2 maps. 

Sep. 1895. I50C] 
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Egr7 (17) Road Materials and Road Building in New York. S2p. Mpl. 

2 maps 34x45, 68x92 cm. Oct 1897. /5c. 
Eg8 (30) Orton, Edward. Petroleum and Natural Gas in New York. 136?. 

il. 3 maps. Nov. 1899. ^SC- 
Eg9 (35) Ries, Heinrich. Gays of New York; their Properties and Uses. 

456p. I40pl. map. June 190a $1, cloth. 
EglO (44) . Lime and Cement Industries of New York ; Eckel, E. C 

Chapters on the Cement Industry. 332p. loipl. 2 maps. Dec 1901. 

85c. cloth. 
Egll (61) Dickinson, H. T. Quarries of Bluestone and other Sandstones 

in New York. io8p. i8pl. 2 maps. Mar. 1903. 35c. 
Egl2 (35) Rafter. G. W. Hydrology of New York State. 902p. il 44 pl. 

S maps. May 1905. ti.50. cloth. 
Egl3 (93) Xcwland, D. H. Mining and Quarry Industry of New York. 78p. 

July 1905. 15c. 
Egl4 (100) McCourt, W. E. Fire Tests of Some New York Building Stones. 

4op. 26pl. Feb. 1906. 13c. 
Newland, D. H. Mining and Quarry Industry of New York : 2d Report. 

In preparation. 
Newland, D. H. & Hartnagel, C. A. The Sandstones of New York. In 

preparation. 
Xlneralogy. Ml (4) Nason, F. L. Some New York Minerals and their 

Localities. 2op. ipl. Aug. 1888. [/oc] 
X2 (58) Whitlock, H. P. Guide to the Mineralogic Collections of the New 

York State Museum. I50p. il. 39pl. 11 models. Sep. 1902. 40c. 

M3 (70) New York Mineral Localities, nop. Sep. 1903. 20c. 

M4 (98) Contributions from the Mineralogic Laboratory. 38p. 7pl. 

Dec. 1905. 15c. 
Paleontology. Pal (34) Cumings, E. R. Lower Silurian System of East- 
ern Montgomery County; Prosser, C: S. Notes on the Stratigraphy of 

Mohawk Valley and Saratoga County, N. Y. 74p. lopl. map. May 

1900. 15c. 
Paa (39) Clarke. J. M. ; Simpson, G. B. & Loomis, F. B. Paleontologic 

Papers i. 72p. il. i6pl. Oct. 1900. 15c. • 

Contents: Clarke, \. M. A Remarkable Occurrence of Orthoceras in the Onconta Bed* of 
the Chenango Valley, N. V. 

Paropsonema crypiophya ; a Peculiar Echinoderm from the Iniumescens-zone (Portage 

Beds) of Western New York. 

Dictvonine Hexactincllid Sponges from the Upper Devonic of New York. 

The Water Biscuit of Squaw Island, Canandaigua Lake, N. Y. 

.Simpson, G. B. Preliminary Descriptions of New Genera of Paleozoic Rugose Corals. 

Loomis, F. B. Siluric Fungi from Western New York 
Pa3 (42) Ruedemann, Rudolf. Hudson River Beds near Albany and their 

Taxonomic Equivalents. Ii4p. 2pi. map. Ap. 1901. 25c. 
Pa4 (45) Grabau, A. W. Geology and Paleontology of Niagara Falls and 

Vicinity. 286p. il. i8pl. map. Ap. 1901. 65c; cloth, goc. 
Pa5 (49) Ruedemann, Rudolf; Clarke. J. M. & Wood, Elvira. Paleon- 
tologic Papers 2. 240P. I3pl. Dec. 1901. 40c. 

Contents : Ruedemann, Rudolf. Trenton Conglomerate of Rvselorph Hill. 

Clarke, |. M. Llmes.ones of Central and Western New York Interbeddcd with bituminous 
Shales of the Marcellus Stage. 

Wood, Elvira. Marcellus Limestones of Lancaster, Erie Co. N. Y. 

Clarke, J. M. New Aeelacrinites. 

Value of Amnigenia as an Indicator of Fresh-water Deposits during the Devon c of New 

York. Ireland and the khineland. 
PaS (52) Clarke, J. M. Report of the State Paleontologist 1901. 28op. il. 

9pl. map, I tab. July 1902. 40c. 
Pa7 (63) Stratigraphy of Canandaigua and Naples Quadrangles. 

78p. map. June 1904. 25c. 
PaS (65) Catalogue of Type Specimens of Paleozoic Fossils in the New 

York State Museum. 848P. May 1903. $1.20, cloth. 
Pa9 (69) Report of the State Paleontologist 1902. 464P. 52pl. 8 maps. 

Nov. 1903. $1, cloth. 
PalO (80) Report of the State Paleontologist 1903. 396p. 2opl. map. 

Feb. 1905. 85Cy cloth. 
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Pall (81) & Luther, D. D. Watkins and Elmira Quadrangles. 32p. 

map. Mar. 1905. 2Sc. 
Paia (82) Geoiogic Map of the Tully Quadrangle. 4op. map. Ap. 1905. 

20c. 
Pais (92) Grabau, A. W. Guide to the Geology and Paleontology of the 

Schoharie Region. 3i6p. il. 24pl. map. \lar. igoS. 75c, cloth.. 
Luther, D. D. Geology of the Buffalo Quadrangle. In press. 
Ruedemann, Rudolf. Cephalopoda of Beekmantown and Chazy Formations 

of Champlain Basin. In press. 
White, David. The Devonic Plants of New York. In preparation. 
Luther, D. D. Geolog>' of the Penn Yan-Hammondsport Quadrangles. In 

press. 
Hartnagel, C. A. Geology of the Rochester Quadrangle. Prepared. 
Luther, D. D. Geology of the Geneva Quadrangle. In preparation. 

Geology of the Ovid Quadrangle. In preparation. 

Geology of the Phelps Quadrangle. In preparation. 

Whitnall, H. O. Geology of the Morrisville Quadrangle. In preparation. 
Hopkins, T. C. Geology of the Syracuse Quadrangle. In preparation. 
Hudson, G. H. Geology of Valcour Island. In preparation. 
Zoology. Zl (1) Marshall, W. B. Preliminary List of New York Unioni- 

dae. 2op. Mar. 1892. 5c. 
Z2 (9) Beaks of Unionidae Inhabiting the Vicinity of Albany, N. Y. 

24p. I pi. Aug. 1890. joc. 
Z3 (29) Miller, G. S. jr. Preliminary List of New York Mammals. I24p. 

Oct. 1899. 15c. 
Z4 (83) Farr, M. S. Check List of New York Birds. 224p. Ap. 1900. 25c. 
Z6 (38) Miller, G. S. jr. Key to the Land Mammals of Northeastern North 

America. io6p. Oct. 1900. /5c. 
Z6 (40) Simpson, G. B. Anatomy and Physiology of Polygyra albolabris 

and Limax maximus and Embryology of Limax maxinius. 82p. 28pl. 

Oct. 1 901. 25c. 
Zl (43) Kellogg, J. L. Clam and Scallop Industries of New York. 36p. 

2pl. map. Ap. 1901. IOC. 
Z8 (51) Eckel, E. C. & Paulmier, F. C. Catalogue of Reptiles and Batrach- 

ians of New York. 64p. il. ipl. Ap. 1902. 15c. 

Eckel, E. C. Serpents of Nonhcasiern United Stales. 

Paulmier, F. C. Lizards, Tortoises and Batrachians of New York. 

Z9 (60) Bean, T. H. Catalogue of the Fishes of New York. 784P. Feb. 

1903. J/, cloth. 
ZIO (71) Kellogg, J. L. Feeding Habits and Growth of Venus mercenaria. 

3op. 4pl. Sep. 1903. IOC. 
Zll (88) Letson, Elizabeth J. Check List of the Mollusca of New York. ii4p. 

Mav 1905. 20c. 
Z12 (91) Paulmier, F. C. Higher Crustacea of New York City. 78p. il. 

June 1905. ^oc. 
Entomology. Enl (5) Lintner, J. A. White Grub of the May Beetle. 32p. 

il. Nov. 1888. IOC. 

En2 (6) Cut-worms. 36p. il. Nov. 1888. loc. 

En8 (13) San Jose Scale and Some Destructive Insects of New \''ork 

State. 54P- 7pl- Ap. 1895. 13c. 
En4 (20) Felt, E. P. Elm-leaf Beetle in New York State. 46p. il. 5pl. 

June 1898. 5c. 

See Ems. 

En5 (23) 14th Report of the State Entomologist 1898. I50p. il. 9pl. 

Dec. 1898. 20c. 

En6 (24) Memorial of the Life and Entomologic Work of J. A. Lint- 
ner Ph.D. State Entomologist 1874-98; Index to Entomologist's Re- 
ports I -13. 3i6p. I pi. Oct. 1899. 35c. 
Supplement to 14th report of the State Entomologist. 

En7 (26) Collection. Preservation and Distribution of New York In- 
sects. 36p. il. Ap. 1899. 5c. 
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En8 (27) Shade Tree Pests in New York State. 26p. il. 5Pl- May 



1890. 5c. 
> (31) 



En9 (31) 15th Report of the State Entomologist 1899. I28p. June 

1900. J3C. 
EnlO (86) i6th Report of the State Entomologist 1900. iiSp. i6pl. 

Mar. 1 901. 23c. 
Enll (37) Catalogue of Some of the More Important Injurious and 

Beneficial Insects of New York State. 54p. il. Sep. 1900. loc. 
Enl9 (46) Scale Insects of Importance and a List of the Species in 

New York State. 94p. il. I5pl. June 1901. 25c. 
Enl3 (47) Needham, J. G. & Betten, Cornelius. Aquatic Insects in the 

Adirondacks. 234p. il. 36pl. Sep. 1901. 45c. 
Enl4 (53) Felt, E. P. 17th Report of the State Entomologist 1901. 232P. 

il. 6pl. Aug. 1902. Out of print. 
Enl5 (57) Elm Leaf Beetle in New York State. 46p. il. 8pl. Aug. 

1902. ISC. 

This is a revision of En4 containing the more essential facts observed since thai was prepared. 
Enl6 (59) Grapevine Root Worm. 40p. 6pl. Dec. 1902. J5c. 

Sre Enig. 
Enl7 (64) i8th Report of the State Entomologist 1902. nop. 6pl. 

May 1903. 20c. 
Enl8 (68) Needham, J. G. & others. Aquatic Insects in New York. 322p. 

52pl. Aug. 1903. 80c, cloth. 
Enl9 (72) Felt, E. P. Grapevine Root Worm. 58p. I3pl. Nov. 1903. 20c. 

Ttiis is a revision of Bnz6 containing^ the more essential facts observed sinc^ that was prepared. 
£n20 (74) & Joutel, L. H. Monograph of the Genus Saperda. 88p. 

I4pl. June 1904. 23c. 
Eii21 (76) Felt, E. P. 19th Report of the State Entomologist 1903. I50p. 

4pi. 1904. 15c. 
En2d (79) Mosquitos or Culicidae of New York. i64p. il. 57pl. Oct. 

1904. 40c. 
En23 (86) Needham, J. G. & others. May Flies and Midges of New York. 

352p. il. 37pl. June 1905. Soc, cloth. 
En24 (97) Felt. E. P. 20th Report of the State Entomologist 1904. 246P. 

il. I9pl. Nov. 1905. 40c. 

Gipsy and Brown Tail Moths. In press. 

21 St Report of the State Entomologist 1905. In press. 

Needham, J. G. Monograph on Stone Flies. In preparation. 

Botany. Bol (2) Peck, C. H. Contributions to the Botany of the State of 

New York. 66p. 2pl. May 1^7. Out of print. 

Bo2 (8) Boleti of the United States. 96p. Sep. 1889. isoc] 

Bo3 (25) Report of the State Botanist 1898. 76p. 5pl. Oct. 1899. 

Out of print. 

Bo4 (28) Plants of North Elba. 2o6p. map. June 1899. 20c. 

Bo5 (54) Report of the State Botanist 1901. 58p. 7pl. Nov. 1902. 40c. 

B06 (67) Report of the State Botanist 1902. ig6p. 5pl. May 1903. 

50c. 

Bo7 (75) Report of the State Botanist 1903. 70p. 4pl. 1904. 40c. 

B08 (94) Report of the State Botanist 1904. 6op. lopl. July 1905. 40c. 

Report of the State Botanist 1905. In press. 

Archeolonr. Arl (16) Beauchamp, W. M. Aboriginal Chipped Stone Im 

plements of New York. 86p. 23pl. Oct. 1897. 23c. 
Ar9 (18) Polished Stone Articles used by the New York Aborigines 

I04P- 35pl- Nov. 1897. 23c. 
Ar3 (22) Earthenware of the New York Aborigines. 78p. 33pl. Oct. 

i&)8. 23c. 
Ar4 (82) Aboriginal Occupation of New York. I90p. i6pl. 2 maps. 

Mar. 1900. 30c. 
Ar5 (41) Wampum and Shell Articles used by New York Indians. 

i66p. 28pl. Mar. 1901. 30c. 
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Ar6 (50) Horn and Bone Implements of the New York Indians. ii2p. 

43pl. Mar. 1902. 30c, 
Ar7 (65) Metallic Implements of the New York Indians. 94p. jSpl. 

June 1902. 2$c. 
Ar8 (73) Metallic Ornaments of the New York Indians. I22p. 37pl. 

Dec. 1903. 30c. 
Ar9 (78) History of the New York Iroquois. 340p. iTpl. map. Feb. 

1905- 75c, cloth. 

ArlO (87) Perch Lake Mounds. 84p. I2pl. Ap. 1905. 20c. 

Aril (89) Aboriginal Use of Wood in New York. 190P. 35pl. June 

1905. 35c. 
Beauchamp, W. M. Aboriginal Place Names of New York. Prepared. 
Civil, Religious & Mourning Councils and Ceremonies of .Adoption. 

Prepared. 
Miscellaneons. Msl (62) Merrill, F. J. H. Directory of Natural History 

Museums in United States and Canada. 236P. Ap. 1903. 30c. 
Ms2 (66) Ellis, Mary. Index to Publications of the New York State Nat- 
ural History Survey and New York State Museum 1837-1902. 4i8p. 

June 1903. 7SC, cloth. 
Mnsenm memoirs 1889-date. Q. 
1 Beecher, C. E. & Clarke, J. M. Development of Some Silurian Brachi- 

opoda. 96p. 8pl. Oct. 1889. $1. 
9 Hall, James & Clarke, J. M. Paleozoic Reticulate Sponges. 350p. il. jopl. . 

1898. J/, cloth. 

3 Clarke, J. M. The Oriskanv Fauna of Becraft Mountain, Columbia Co. 

N. Y. I28p. 9pl. Oct. i960. 80c. 

4 Peck, C. H. N. Y. Edible Fungi, 1895-99. lo^p. 25pl. Nov. 1900. 75c. 
This includes revised descriptions and illustrations of funpi reported in the 4Qth, 51st and 5?d 

eports of the State Botanist. 

5 Clarke, J. M. & Ruedemann, Rudolf. Guelph Formation and Fauna of 

New York State. I96p. 2ipl. July 1903. J/.50, cloth. 

6 Clarke, J . M. Naples Fauna in Western New York. 268p. 26pl. map. 

$2, eloth. 

7 Ruedemann, Rudolf. Graptolites of New York. Pt i Graptolites of the 

Lower Beds. 35op. I7pl. Feb. 1905. $1.50, cloth. 

8 Felt, E. P. Insects Affecting Park and Woodland Trees. v.i 460P. il. 

48pl. Feb. 1906. S2J0, cloth, v.2 In press. 

9 Clarke, J. M. Early Devonic of New York and Eastern North America. 

In press. 

Eaton, E. H. Birds of Xcw York. In preparation. 

Ruedemann, R. (iraptolitcs of New York. Pt 2 Graptolites of the Higher 
Beds. In preparation. 

Eastman, C. R. The Devonic Fishes of the New York Formations. Pre- 
pared. 

Natural history of New York. 30V. il. pi. maps. Q. Albany 1842-94. 

DIVISION I ZOOLOGY. Dc Kay, James E. Zoology of New York; or, The 
New York Fauna; comprising detailed descriptions of all the animals 
hitherto observed within the State of New York with brief notices of 
those occasionally found near its borders, and accompanied by appropri- 
ate illustrations. 5v. il. pi. maps. sq. Q. Albany 1842-44. Out of print. 
Historical introduction to the series by Gov. W . H. Seward. 178P. 

V. I pti Mammalia. 13+146P. 33Pl- 1842. 
300 copies with hand colored plates. 

V. 2 pt2 Birds. 12+380P. I4ipl. 1844. 

Colored plates. 
V. 3 pt3 Reptiles and Amphibia. T^P- Pt4 Fishes. IS+4I5P. 1842. 

pt3-4 bound together. 
V. 4 Plates to accompany v. 3. Reptiles and Amphibia 23pl. Fishes 79ph 
1842. 

3C0 copies with hand-colored pUtes. 
V. 5 pts Mollusca. 4+271 p. 40pl. pt6 Crustacea. 70P- Upl- i843-44- 

Hand-colored plates : pt5-6 bound together. 
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DIVISION 2 BOTANY. Torrey, John. Flora of the State of New York; com- 
prising full descriptions of all the indigenous and naturalized plants hith- 
erto discovered in the State, with remarks on their economical and med- 
ical properties. 2v. il. pi. sq. Q. Albany 1843. Out of print. 

V. I Flora of the State of New York. 12+484P. 72pl. 1843. 
303 copies with hand-colored plates. 

V. 2 Flora of the State of New York. S72p. Sppl. 1843. 

300 copies with hand-colored plates. 
DIVISION 3 MINERALOGY. Beck, Lewis C. Mineralogy of New York; com- 
prising detailed descriptions of the minerals hitherto found in the State 
of New York, and notices of their uses in the arts and agriculture, il. pi. 
sq. Q. Albany 1842. Out of print. 
V. I pti Economical Mineralogy. pt2 Descriptive Mineralogy. 24+536P. 
1842. 
8 plates additional to those printed as part of the text. 

DIVISION 4 GEOLOGY. Mather, W. W.; Emmons, Ebenezer; Vanuxem, Lard- 
ner & Hall, James. Geology of New York. 4v. il. p'. sq. Q. Albany 
1842-43. Out of print. 

V. I pti Mather, W. W. First Geological District. 37-H>53p. 46pl. 1843. 

V. 2 pt2 Emmons, Ebenezer. Second Geological District. io4-437p. I7pl. 
1842. 

V. 3 pt3 Vanuxem, Lardner. Third Geological District. 3o6p 1842. 

V. 4 pt4 Hall, James. Fourth Geological District. 22+683P. igpl. map. 
1843. 

DIVISION 5 AGRICULTURE. Emmons, Ebenezer. Agriculture of New York; 
comprising an account of the classification, composition and distribution 
of the soils and rocks and the natural waters of the different geological 
formations, together with a condensed view of the meteorology and agri- 
cultural productions of the State. 5v. il. pi. sq. Q. Albany 1846-54. Out 
of print. 

V. I Soils of the State, their Composition and Distribution. 11+371P. 21 pi. 
1846. 

V. 2 Analysis of Soils, Plants, Cereals, etc. 8+343+46P. 42pl. 1849. 
With hand-col jfed plates. 

V. 3 Fruits, etc. 8+340p. 1851. 

V. 4 Plates to accompany v. 3. QSpl. 1851. 
Hand-colored. 

V. 5 Insects Injurious to Agriculture. 8+272p. 50pl. 1854. 
With hand -colored plates. 

DIVISION 6 PALEONTOLOGY. Hall, Jamcs. Palaeontology of New York. 8v. 

il. pi. sq. Q. Albany 1847-94. Sound in cloth. 
v. I Organic Remains of the Lower Division of the New York System. 

23+338P. 99pl. 1847- Out of print. 
V. 2 Organic Remains of Lower Middle Division of the New York System. 

8f362p. I04pl. 1852. Out of print. 
V. 3 Organic Remains of the Lower Helderberg Group and the Oriskany 

Sandstone, pti, text. 12+532P. 1859. [$3.30] 

pt2, I43pl- 1861. [$^.30] 

v. 4 Fossil Brachiopoda of the Upper Helderberg, Hamilton, Portage and 
Chemung Groups. ii+i+428p. 99pl. 1867. $2.30. 

v. 5 pti Lamellibranchiata i. Monomyaria of the Upper Helderberg, 
Hamilton and Chemung Groups. i8-l-268p. 45pl. 1884- $2.30. 

Lamellibranchiata 2. Dimyaria of the Upper Helderberg, Ham- 
ilton. Portage and Chemung Groups. 62+293P. 5ipl. 1885. J^.50. 

pt2 Gasteropoda, Pteropoda and Cephalopoda of the Upper Helderberg, 

Hamilton, Portage and Chemung Groups. 2v. 1879. v. i, text. i5'l-492p. 
V.2, I20pl. $2.30 for 2V. 

& Simpson, George B. v.6 Corals and Bryozoa of the Lower and 

Upper Helderberg and Hamilton Groups. 24+298P. 67pl. 1887. $2.30. 

& Clarke, John M. v. 7 Trilobites and other Crustacea of the Oriskany, 

Upper Helderberg, Hamilton, Portage, Chemung and Catskill Groups. 
64f236p. 46pl. 1888. Cont. supplement to v. 5, pt2. Pteropoda, Ceph- 
alopoda and Annelida. 42p. i8pl. 1888. t2.3o. 
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NEW YORK STATE EDUCATION DEPARTMENT 

& Clarke, John M. v.8, pti Introduction to the Study of the Genera 

of the Paleozoic Brachiopoda. 16+367P. 44pl. 1892. $2.50. 

& Clarke, John M. v.8, pt2 Paleozoic Brachiopoda. 16+394P. 84pl. 

1894. $^50. 

Catalogue of the Cabinet of Natural History of the State of New York and 
of the Historical and Antiquarian Collection annexed thereto. 242p. O. 
_ 1853. 
Handbooks 1893-date. 7J/^xi2i^ cm. 

In quantitici. i cent for each i6 pag^es or less. Single copies postpaid as below. 
New York State Museum. 52p. il. 4c. 

Outlines history and work of the museum with list of staff n^oi. 
Paleontology. I2p. 2c. 

Brief outline of State Museum work in paleontology under heads: Definition; Relation to 
biology ; Relation to stratigraphy; History of paleontology in New York. 
Guide to Excursions in the Fossiliferous Rocks of New York. I24p. 8c. 

Itineraries of 32 trips covering nearly the entire series of Paleozoic rocks, prepared specially 
for the use of teachers and students desiring to acquaint themselves more intimately with the 
classic rockn of this State. 

Entomology. i6p. 2c. 

Economic Geology. 44p. 4c. 

Insecticides and Fungicides. 20p. jr. 

Classification of New York Series of Geologic Formations. 32p. 3c. 

Oeologric Maps. Merrill, F. J. H. Economic and Geologic Map of the State of 
New York; issued as part of Museum bulletin 15 and 48th Museum Re- 
port, V. I. 59x67 cm. 1894. Scale 14 miles to i inch. 150. 

Map of the State of New York Showing the Location of Quarries of 

Stone Used for Building and Road Metal. Mus. bul. 17, 1897. loc. 

Map of the State of New York Showing the Distribution of the Rocks 

Most Useful for Road Metal. Mus. bul. 17, 1897. 5c. 

Geologic Map of New York. 1901. Scale 5 miles to i inch. In atlas 

form $s; mounted on rollers $5. Lozver Hudson sheet 60c. 

The lower Hudson sheet, (reologically colored, comprises Rockland, Orange, Dutchess, Put- 
nam, Westchester, New York, Richmond. Kings, Queens and Nassau counties, and pans of Sulli- 
van, Ulster and Suffolk counties ; also northeastern New Jersey and part of western Connecticut. 

Map of New York showing the Surface Configuration and Water 

Sheds. 1901. Scale 12 miles to i inch. 15c. 

Map of the State of New York Showing the Location of its Economic 

Deposits. 1904. Scale 12 miles to i inch. iSc. 

Geologic maps on the United States Geological Survey topographic base; 
scale I in. = I m. Those marked with an asterisk have also been pub- 
lished separately. 

♦Albany county. Mus. rep't 49, v. 2. 1898. SOc. 

Area around Lake Placid. Mus. bul. 21. 1898. 

Vicinity of Frankfort Hill [parts of Herkimer and Oneida countiesL 
Mus. rep't 51, v. i. 1899. 

Rockland county. State geol. rep't 18. 1899. 

Amsterdam quadrangle. Mus. bul. 34. 1900. 

♦Parts of Albany and Rensselaer counties. Mus. bul. 42. 1901. loc. 

♦Niagara river. Mus. bul. 45. 1901. 25c. 

Part of Clinton county. State geol. rep't 19. 1901. 

Oyster Bay and Hempstead quadrangles on Long Island. Mus. bul. 48. 
1901. 

Portions of Clinton and Essex counties. Mus. bul. 52. 1902. 

Part of town of Northumberland, Saratoga co. State geol. rep't 21. 1903. 

Union Springs, Cayuga county and vicinity. Mus. bul. 69. 1903. 

♦Olean quadrangle. Mus. bul. 69. 1903. loc. 

*Becraft Mt with 2 sheets of sections. (Scale i in. = J^ m.) Mus. buL 
69. 1903. 20c. 

♦Canandaigua-Naples quadrangles. Mus. bul. 63. 1904. 20c, 

♦Little Falls quadrangle. Mus. bul. 77. 1905. i^c. 

♦Watkins-Elmira quadrangle. Mus. bul. 81. 1905. 20c. 

♦Tully quadrangle. Mus. bul. 82. 1905. loc. 

♦Salamanca quadrangle. Mus. bul. 80. 1905. /or. 
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